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FOREWORD 


We are prone to call this the age of steel and of electricity, and to look 
upon wood as the foundation of an earlier and more primitive civilization. 
Yet, when one considers the part which wood plays in modern life—hous- 
ing, transportation, manufactures, and particularly the dissemination of 
knowledge by means of books and newspapers, this is truly an Age of Wood. 
It is the tendency of modern times for the consumption of wood to increase 
throughout the world, and substitutes for wood merely create new uses 
for it. The problem to-day, and it is a world problem, is to make the 
available supplies keep pace with the increasing need for wood. 

While the need for wood is increasing, the forest area is decreasing, as 
the result of land settlement, destruction by fire, and excessive cutting. 
Already, of the 25 or more countries of Europe, only four have a surplus 
of timber beyond what they need themselves. As the timber shortages 
of the different countries develop, it is becoming more urgent for the world 
to know where its future timber supplies will come from. 

International organizations, such as the International Institute of 
Agriculture at Rome, are maintained for the collection of world agricul- 
tural statistics. Fairly acc urate statistics of the world’s mineral resources 
are also available. Forest resources, however, although basic for the 
industrial development of nations, are known least of all. There is no 
international organization for the systematic collection of forest statistics. 
Even the term “forest land” is not clearly defined; and there are no uni- 
versally adopted units of measure for either standing or cut timber. 

Our own forest resources are being depleted. Our high-grade hard- 
woods are almost exhausted, and manufacturers are looking to the tropics 
and elsewhere for foreign sources of supply. The tropical forests contain 
valuable timber, yet data regarding the kinds and qualities are not readily 
available. The last great bodies of softwood—those on the Pacific Coast— 
will soon be gone. Lumbermen of this and other countries are thinking 
seriously of getting timber from the great but little-known forests of Asiatic 
Russia. But can Russia meet the demand? Without accurate knowledge 
of the world’s timber resources there can be no intelligent policy of forest 
conservation. 

Great Britain in 1920 established an Imperial Forest Bureau to act 
as a clearing house for information on the forest resources of the Empire, 
and the French Government has recently made an investigation of the 
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timber resources of its colonies. These are moves in the right direction, 
but more than the independent efforts of individual nations is required. 

Theodore Roosevelt, in the last days of his presidency, took steps to 
call an international conference for the purpose of preparing an inventory 
of the natural resources of the world. Such a conference would be most 
timely now. It would not only bring together the known facts as to the 
extent and location of these resources, but could also outline general 
principles for their development and conservation. Forest resources natu- 
rally would be one of the principal subjects of consideration. Arrangements 
would be made for the uniform collection of statistics regarding forest 
areas, kinds and amounts of standing and growing timber, and production, 
consumption, and trade in forest products. 

Such a conference would be particularly valuable at the time when a 
great part of the world is out of adjustment, after an exhausting war, and 
is eagerly seeking means of creating the new economic relationships which 
are essential for its normal development. Access to raw materials on 
equal terms for all countries is one of the fundamental needs if peace is 
to be preserved and economic rivalries kept within bounds. An inventory 
of the natural resources of the world is indispensable for the formulation 
of any international policy for developing them for the benefit both of 
the world at large and of the individual nations within whose boundaries 
they lie. 

It is for this reason that this book should command the attention of 
economists and foresters throughout the world. So far as I know, it is 
the first attempt at a comprehensive inventory of the forests of the world. 
In my judgment, it is a most timely and valuable contribution to our 
knowledge of the world’s sources of raw materials. 

Mr. Zon is my old and valued friend. He is also, and has been for 
many years, my adviser and guide in the multitude of critical and intricate 
forest questions I have had to meet. Again and again I have relied upon 
his judgment with the happiest results. There is no higher authority in 
forestry in America. 

“The Forest Resources of the World” brings together in a critical 
way the available information, and provides a solid foundation upon which 
to build, through future international cooperation, an organization for 
the continuous collection of complete forest statistics. What gives par- 
ticular interest to the book is the fact that the forests are treated not 
merely as available exploitable materials, but as a living, renewable 
resource, not to be destroyed by use, but to be regrown, perpetuated, 
and improved. 

Hitherto most of the discussions of the forest resources of the world 
have been confined principally to the better-known forests of temperate 
regions. The vast undeveloped tropical forests were practically ignored. 
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Now for the first time, in my judgment, these forests are considered in 
their proper perspective in the general forest situation. As a guide to the 
forest resources of the nations and the world, as an analysis of the factors 
affecting the development of forest policies, and as a record of the progress 
of forest conservation in different countries, this book will have unique 


value to economists, administrators, foresters, exporters, importers, and 
users of forest products. 


GIFFORD PINcHOT 
Mitrorp, PENNSYLVANIA, 


November, 1922. 


INTRODUCTION 
“Je ne propose rien, je ne suppose rien, J expose.” 


Many difficulties are encountered in any attempt to take an accurate 
inventory of the forest resources of the world. Statistics of exports and 
imports of forest products of course are available as a part of the general 
organized collection of trade statistics. For many of the countries there 
are available also fairly accurate figures as to the amount of timber cut 
annually, but statistics of forest areas and of growth and consumption of 
timber do not exist in the true sense of the word. As a matter of fact, for 
a large portion of the world no forest surveys have yet been made, and many 
forest regions have not even been explored. Of the Siberian forests, for 
instance, only one-fifth of those belonging to the state have been explored, 
while for the rest only the most vague estimates exist. Even the term “‘for- 
est land” is not uniformly defined. In some countries the estimates of 
forest land include chaparral, true savannas, and other land covered with 
small or scattered trees, while in others the estimates include only dense 
forests of commercial timber. Forest land, in this work, is understood 
to mean land covered with woody growth of economic importance. The 
gross areas of forest land as given, however, are seldom occupied by an 
unbroken forest cover; as a rule they are interrupted by many lakes, open 
swamps, meadows, burns, and mountain tops above timber line. Within . 
the forest area of each country there is a larger or smaller proportion of such 
unproductive land. Moreover, in many regions, forests which furnish 
only firewood, fence posts, and small material required by the local popula- 
tion, are of great economic importance, even though they do not yield 
saw-timber in commercial quantities. For the world as a whole, probably 
only from two-thirds to three-fourths of all the land classified as forest 
land is capable of producing saw-timber. The growth figures, particularly, 
are speculative, being based for the most part on measurements on 
limited areas. The figures given for forest areas, growth, and consump- 
tion, therefore, must not be considered in the same light as statistical 
data rggularly collected, but merely as the best estimates available. These 
figures, however, while they can not lay claim to great accuracy, do 
reflect the present status of our knowledge of the forest resources of 
the world. 

In describing the forests, the authors have endeavored to give an idea 
of the kinds of trees which compose them, using such common general 
terms as conifers or softwoods, temperate hardwoods, and tropical hard- 
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woods. In the northern countries the term “conifers” brings immedi- 
ately to the mind of the reader such species as the pines, firs, spruces, 
larches, cypresses, and junipers, the botanical identity of which is pretty 
well established. The same is true to a lesser degree of the more important 
temperate hardwoods, such as oak, birch, beech, maple, ash, walnut, and 
sycamore. These trees are well known without further botanical identi- 
fication. In attempting to describe the less known forests of the tropical 
regions and those of the temperate regions of the Southern Hemisphere, it 
was necessary In many cases to make use of the botanical names. This 
is especially the case with the tropical hardwoods, where a common name 
often includes not only several different species, but even different genera 
and families. The botanical identity of many of these species is not fully 
established. The authors in most cases followed the nomenclature used | 
by the various authorities consulted, without attempting critical determina- 
tion as to their correctness. Any systematist, therefore, may find many 
flaws in the names used, without starting dispute with the authors. If it 
‘had been possible, they would have preferred to dispense with the botan- 
ical names altogether. 

The many different units in which the amount of standing timber is 
estimated present further difficulties in securing comparable figures. In 
some countries like North America, Australia, and several English colonies, 
the superficial measure, the superficial foot, or board foot, is the principal 
unit of measure. In others, the cubic meter, cubic foot or other cubic 
measure is used. While the conversion of cubic feet into cubic meters is a 
simple enough matter, the conversion of superficial feet into cubic measure, 
, and vice versa, presents many pitfalls. The relation between superficial 
feet and cubic feet varies, of course, with the size of the timber, the degree 
of utilization, and the form of the product. A similar difficulty is exper- 
ienced in converting tons, a very common unit of timber measurement, 
into cubic feet. The number of cubic feet to the ton, unless it is merely a 
shipping or capacity ton, varies, of course, with the weight of the wood. A 
ton of balsa wood represents a larger number of cubic feet than a ton of 
mahogany, while there are still fewer cubic feet in a ton of lignum vitae. 
In order to reduce all the figures to a comparable basis, the cubic foot has 
been used throughout. A conversion table is included, in case it may be 
desired to convert some of the figures to any other unit most commonly 
used in any particular country. 

Kstimates of standing timber in the different countries vary widely 
in character. In densely populated countries like France, Belgium, or 
Germany, where the utilization of wood is very close, even branchwood 
is included in the estimate. In some of the less developed countries, on 
the other hand, where economic conditions do not require closer utiliza- 
tion, the estimates take into account only logs 10 inches and more in upper 
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diameter. Moreover, with variations in economic conditions there are 
corresponding variations in the criteria as to what constitute commercial 
species. In the United States, for instance, a few years ago the estimates 
of timber did not include such species as jack pine (Pinus bankstana) and 
aspen, while to-day many old estimates must be revised because of the fact 
that these species now have commercial value. Similarly, in many of the 
tropical forests where at present only a few species like mahoganies, 
ebonies or other cabinet woods or dyewoods are exploited, the rest, in many 
instances, are omitted from present calculations, even though they even- 
tually may be of great commercial value. For instance, in the Dutch 
East Indies, so far estimates are available only for teak, while the rest of 
the forest is termed ‘wild forest,’’ concerning which there is only very 
vague information. 

In determining the forest resources of countries which manage their for- 
ests on a sustained yield basis, no attempt has been made in most cases to 
obtain figures which would show the stand in cubic feet. In such countries 
the cutting of timber is restricted to an amount not greater than the 
annual growth, and does not take into consideration the forest capital 
which produces this growth. In those countries the annual growth is 
used as the criterion of the present stand and the stand itself may be 
determined by a simple formula.* The forest capital itself, or what we 
call the present stand, is a constant quantity which is not to be disturbed. 
With improvement of the forest capital (more fully stocked forests or 
faster growing species), the annual growth increases and more timber is 
available for cutting. In North and South America, southeastern Europe, 
Africa, Australia, and most of Asia, where there are still large areas of 
mature timber and but little forest management in the strict sense of the 
word, the present stand in cubic feet is of special interest, as it shows how 
much virgin timber is available for cutting and affords a basis for judging 
the probable duration of the supply. For only a few countries, however, 
are there available estimates of the present stand of timber. 

In order to make the results obtained for different countries compa- 
rable, an attempt was made in every case to show the forest area, the 
annual growth, and the annual cut, and from these three factors to make 
deductions as to the forest resources of the different countries. For 
each country the following topics are discussed: forest area; character 
. and hae of forest; character of ownership; annual growth; annual 

cut; eXports and imports; domestic consumption; progress in forest con- 
servation; and the probable future. Although the primary purpose of 
the book is to bring together information regarding the supplies and 
production of timber, some other forest products are discussed briefly. 

In a work of this character the authors had to depend very largely 
rotation 
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on information already published. They have freely used the printed 
reports of the forest departments of the various countries, maps, and 
other official and unofficial reports and statistical data, but have attempted 
to use such material discriminately and critically. Wherever gaps existed, 
they used their own estimates, based upon comparison with other coun- 
tries for which fairly reliable information was available. For whatever 
errors the work contains, and the authors have no illusions as to their 
bold undertaking, they must assume a large share of the responsibility. 

The accomplishment of the task was made possible only by the coop- 
eration of the Forest Service of the United States Department of Agri- 
culture, in making available its resources and the official time of its 
members in performing the work. It is, therefore, in a sense, an official 
publication of the Forest Service. The work has been further greatly 
aided by the National Research Council, which as a part of its project on 
the collection of international forest statistics, arranged for its publication. 

It is impossible for the authors to acknowledge individually their 
great indebtedness to their many colleagues in forestry work throughout 
the world. In the references accompanying the discussion of each coun- 
try are indicated the principal sources used in preparing this work. Espe- 
cial acknowledgment is due to many of their co-workers in the Forest 
Service for their help in overcoming many of the difficulties. The authors 
are under particularly heavy indebtedness to Alice M. Meynes, for prepar- 
ing and checking the numerous tables and statistical material; to Winifred 
D. Whaley, for translation of much material from French, German, 
Spanish, and Italian sources; to Lilian T. Conway for reading over and 
editing the manuscript; and to Marie Simonson for her long and valuable 
assistance in carrying the work through its various stages. The forest 
maps used in the book for the most part are original maps not hitherto 
published. The credit for their preparation is almost entirely due to the 
staff of the Office of Drafting of the Forest Service, particularly to John 
M. Witherow, whose direction and advice were invaluable, and to Mary 
T. Walter, for her industrious search for material and compilation of 
many of the maps. 

RAPHAEL Zon 


Wituiam N. SparHawk 
WasHIneatTon, D. C. 
December, 1922 


FOREST RESOURCES OF 
THE WORLD 


CHAPTER I 
THE GENERAL SITUATION 


Under present conditions no civilized country is entirely independent 
economically of other countries. Even countries like the United States 
and Russia, which contain within their borders practically all the natural 
resources necessary to make them independent in every respect, are con- 
stantly interchanging their products with the rest of the world. A 
country deprived of certain natural resources may still be prosperous 
and progressive, because it is able to obtain all that it needs from other 
countries which have a surplus of these products. It is necessary to take 
into account the forest resources of all countries in order to determine 
the extent to which any given country can depend upon external resources 
in case of exhaustion of its own timber, or to determine the part which 
it plays or may play in supplying the needs of other countries for 
forest products. 

But forests are also important in the life of every nation because of 
their influence on the water supply, on agriculture, and on the general 
welfare. It is now generally accepted that in order to guard a country 
against unfavorable changes, 30 per cent of its productive land area 
should be maintained under forest, leaving 60 per cent for crops, and 10 
per cent for cities and villages. Only a few countries with an insular 
climate, as England and Holland, may with immunity against such 
changes reduce their forest areas beyond a certain limit. Ordinarily a 
country in which the forest area has been reduced to 20 per cent or less 
shows to a marked degree bad climatic conditions, with prolonged 
droughtsfrosts, and alternating floods and low water. Spain with a 
forest area of only 14 per cent, Greece with 15 per cent, Italy with 18 
per cent, are good examples of this. Furthermore, each country has 
always a certain amount of land which is unsuitable for agriculture and 
which, unless under forest, is idle, unproductive land—a burden upon 
the community. 

There is still another reason why, in considering the forest resources 
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of a country, it is important to study also the forests and economic con- 
ditions of other countries. There is a certain interrelationship between 
the extent and condition of natural resources and their use. History 
clearly shows that in countries with abundant natural resources and 
sparse population there is no thought of the future and all energy is 
directed toward the exploitation and reckless use of what nature has 
abundantly provided. The waste under such conditions is naturally very 
great and a more economical utilization does not pay. As the population 
increases and industry grows the demand for raw material of all kinds 
increases, and there is a gradual awakening of public opinion to the need 
of a more careful husbanding of natural resources. Practically all 
nations have traveled the same road. Some reach this point sooner than 
others, but every one is inevitably bound to face the same situation. 
Some young countries in North and South America, Africa, Asia, en- 
dowed with abundant natural resources, until lately were lagging some- 
what behind. It therefore may be of advantage to those new countries 
to seek lessons for their future guidance in the experience of the older 
countries which have been benefited by proper care of their forests, 
waters, and soils. 


THE GEOGRAPHIC DISTRIBUTION OF FORESTS 


Although forests have exerted a great influence upon the development 
of human civilization from its beginning, our knowledge of the extent of 
the forests of the world is still very incomplete. The present forest area, 
in round figures, is about 7% billion acres, which is 22 per cent 
of the land area exclusive of the polar regions. This is 4.35 acres per 
capita for the population of the world. The area of actually productive 
forest, however, is probably one-fourth less than this amount, or 51% 
billion acres, which is 16 per cent of the land area, and 3.2 acres per 
capita. 

In prehistoric times, and also, according to tradition and written 
record, in the earliest historic times, forests occupied a much larger pro- 
portion of the earth’s surface. As a result of land clearing and the forest 
fires that followed in the wake of forest exploitation, much of the original 
forest has disappeared. With the exception, possibly, of China, the 
greatest change has taken place in Europe, where of a total land area of 
nearly 21% billion acres, only one-third, or 774 million acres, remains in 
forest. Almost two-thirds of this, or about 500 million acres, is in 
Kuropean Russia and Finland, and only 275 million acres in the rest of 
Europe. In Great Britain 95 per cent of the original forest is gone. In 
France, Spain, Belgium, Italy, and Greece, from 80 to 90 per cent of the 
original forest has been destroyed; while Sweden and Finland are the 
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only countries with half of their forests left. In the United States 
of North America the original forest has shrunk more than 40 per 
cent in the course of three centuries. Large areas of forest have been 
cleared in the more populous regions of South America and Africa, and 
even in the less developed regions the process is going on slowly but 
steadily. 
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Fig. 1.— Division of the forest area of the world among the continents. 


In Table 1 and Fig. 1 the six grand divisions of the earth’s sur- 
face are compared with respect to the extent of their forests. 

At present, Asia (including the East Indies) and South America have 
the largest areas of forest land, with more than two billion acres each. 


Tapie 1.—Comparison oF Forests IN GRAND DIvISIONS OF EARTH 


Ratio of Ratio of 
Forest area 
: forest area forest to 
Continent Forest area - per 100 
to world’s total area : ; 
: inhabitants 
forest area | of continent 
Million acres Per cent Per cent Acres 
PASTA PR cn wk hia onsets iaeabie ass eee 2,096 28.0 2.6 240 
OUI ATITOLICA guiness: mises 2,093 28.0 44 .0 3,245 
North America.......--..- a 1,444 19.3 26.8 . 998 
NIDA <5 peas Bh ee ee ee eo 797 10.6 10.7 ' 560 
EEO fetes coos eee anes we 774 10.3 31.1 170 
Australia and Oceania....... 283 3.8 15.1 3,470 
Gh ocalieee fetes cups 7,487 100.0 DO 435 
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South America has a much smaller land area and population than Asia, 
so that its ratio of forest to total area is twice as great as Asia’s and its 
forest area per capita more than thirteen times as great. Australia and 
Oceania, with the lowest percentage of forest except Africa and the 
smallest total forest area, has the most forest per capita, nearly thirty- 
five acres. Europe and Africa have approximately equal areas of forest; 
Europe, however, in spite of its denser population, is still nearly one-third 
covered with forest, or relatively three times as well wooded as Africa, 
while it has the least forest per inhabitant of any of the continents, only 
1.7 acres. Although the forest area of North America is nearly twice 


TaBLE 2.—Forest AREAS IN EvuROPE 


—_—_—_——OOO ess 


Ratio of 
Facey Forest area 
Country Forest area per 100 
to total ; ‘ 
uae inhabitants 

Acres Per cent Acres 

MUSED aie ay ay anys soko ee 7,600,000 37.7 120 
Bel gree es is ike ahh eae 1,321,240 18.2 20 
Buleariaty,. pigascnd cir en eee a 7,515,420 28.0 140 
Czechoslovakins..c 50a lee ee 12,354,000 34.3 90 
Denmark 4.0 skees dae ee eae 872,000 Sem 30 
ESthOnias acs en. eerd or eee es epee er 1,964,950 13.3 110 
inland tomch:. 0 ocean meee oer eee 49,410,000 60.0 1,470 
PARC OS i oo. ok Non hee ee eh 24,420,150 18.4 60 
Allsace=UOrralne sa-c< er ieee eee ee 1,088 ,270 30.3 60 
GEPIMATIY tao new: oe Fo akinesia 30,905,840 23.8 50 
Great Britain and Ireland............... 3,315,200 4.3 10 
Greece ee eats ee ee 4,446 ,000 15.0 90 
HE SST 9 OR SRR aL aR A COT 3,148,000 14.0 40 
A Oe ORG SE OL eCard ae an A 14,252,000 18.1 40 
SUROIBVIAR Fos. dass a Coe Nee 17,258 ,000 25.2 120 
TBEVIR SOE Sy ace Ay ate on hte ee 3,039,550 19.4 120 
Par arctan C05 Lo eed 4,466 , 500 TOs 100 
Luxemburg... ose es eee eee. 197 ,600 30.9 70 
Netherlandssianee sys ee ae 644,480 8.0 10 
INU ANs Sroa sa Sel, Aoki eee i eee 17,037,570 21.4 650 
BORO yas. wens ose eae ee eee 21,881,140 22.8 90 

POMMRRUT oat, is ce eee ee 5,000,000 22:0 80- 
BU ro hes vise Pe ee 21,758 ,000 27.8 120 
TRGB sit toe cresersplh co nae 440 ,000 , 000 38.7 440 
European Caucasus................... 5,473,500 10.0 100 
AL ox Se oab cr uae hi on ase Sok ee ee 16,886 ,350 13.9 80 
Sweden «1 ete... 55,550,000 54.8 960 
Switzerland, om Apees ts vcd es 2,320,000 22.7 60 
DOtaleteenns niche vce ax ae 774,118, 460 oiteall 170 


—_—— ee ee 
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that of Europe, it covers a smaller proportion of the continent, or only 
about one-fourth. There are ten acres of forest per inhabitant, or six 
times as much as in Europe. These wide differences between the several 
continents are due, of course, to a number of factors, the most important 
of which are topography, climate, and the attitude of the various 
peoples toward their forests. 

The extent of forests in the individual countries, together with the 
ratios of forest to total land surface of each country and the relation 
between forest areas and population, are shown in Tables 2 to 7. 

In Europe forests occupy 31 per cent of the land area. Russia, 
Sweden, and Finland have the most extensive forests, while Luxemburg, 
Netherlands, and Denmark have the least. Finland has the largest area 
of forest per capita, nearly 15 acres, followed by Sweden with 9.6, Norway 
with 6.5, and Russia with 4.4 acres. As for the percentage of land under 
forest, Finland again is in the lead, followed by Sweden and Russia. 
Finland, therefore, may be considered the most heavily wooded country 


TABLE 3.—ForEST AREAS IN ASIA 


Ratio of 
mene Forest area 
Country Forest area per 100 
to total : ; 
Bay: eres inhabitants 
Acres Per cent Acres 
PA AN IStaliAcre. leis cc sayecs neue cineuene ste 2,352,000 1.5 40 
PMrabyig woe ie toes ean lene 1,150,000 ep 20 
British East Indies—total............. 40,504,000 82.2 4,550 
INOrthVBOEDCOs le oilers ete eer: 19,000 ,000 95.8 7,360 
Sarawak esr mei are ora eee 21,504,000 80.0 3,580 
(CRMTIN: 5c cis arta ieee iene aocaee es 13,031,040 79.9 280 
G@itina—totalbeeone tee pees ae ate 190,000,000 6.9 60 
(Chimarbroperte ses. secre tae cise 120,000,000 1252 40 
OTN GSO WEIN este ese ete eee | oe ea sonia eta ee grees wy ay nn chasing ae iene 
IWianchiutiace nent aliens oh cerca ont 64,800,000 DH ke 760 
VOTO ee ones aes tte Ponts igh tetdeto el & Wire nies wou tomaiehicte so pone = Nantel lee aya Sane 
Fave vicsee os Poet a OOS, nec enone cae ety aA 4,000,000 Te 60 
I 
Dutch East Indies—total............. 154,339,000 41.4 330 
Wile bes ete A by era ee tenelenels _ 12,330,000 26.7 410 
DULCHeBOLNeO mei ena ocean es 2 103,506 ,000 80.0 6,900 
Savard Viadura aac ee etna 7,163,000 PAA) 20 
SITIES ERS ere ce arte eee ss 28 , 500 ,000 25.0 570 
PA TRot eran eee ee eecicie lc Wea eras 2,840,000 5.5 90 
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TasLe 3.—Forest AREAS IN AstA—Continued 


Ratio of F 
Pa aee orest area 
Country Forest area t per 100 
o total ; , 
inhabitants 
land area 
4 Acres Per cent Acres 
French Indo-China—total............. 62,000,000 33.4 360 
JATIN AIS Oy) dea teeter — 14,820,000 44.5 240 
Cambodiav sete ticine es ees 9,880, 000 23.8 660 
Cochin¢Chinaess 2s eee eee 5,186,000 36.8 170 
LOS. Seon.cors eee Ee a 23,469,000 34.9 4,270 
"TOngking 4. cto dite Seishin See eer 8,645,000 29.4 140 
Indis==totallly tot se ee seen tae ert ae 260,139,520 220 80 
yal b) win ici alerts ot aeers Parte Am AER Uy BE Sieg ht has 8 215,339,520 31.1 90 
INDIEIVE SUATeSa es ce eet: wale irene 44,800,000 9.9 60 
Japan—totallS. viene eee aerate 90,484,640 Save 120 
Japan Pro petit crib moe herie tere 46,602, 180 47.9 80 
Whose hist ven fie ces ee eee 29,375,400 Holo 180 
IHOMTMORE Cet tc) Reve ER ok eo en eon 7,156,780 19.2 200 
Japanese Saghalien..............-.. 7,350, 280 85.9 9,800 
Malay Peninsula—total............... 22,570,240 67.2 750 
Malay States—Federated........... 13,440,000 76.4 1,050 
Unfederated......... 8,960,000 59.6 1,000 
Straits settlements, . +... senna cele 170, 240 17.6 20 
Miesopobainidh Sic: os. cscak cate sees cl cual ean dner oleae aro lee | 
Palestineiand Syria). oaq.ccc- anes 770,000 1e7 20 
Persigen ab 2 moos cei fads ER 32,000,000 8.0 320 
Philippiusesti ee + teins tt ane eres 38 , 400, 000 50.0 430 
Russia (Asiatic) —total................ 1,186,153, 150 29.3 3,970 
SIDETIAW I Ae Si eten Nona ate ee hte ete 1,083, 500,000 30.5 7,530 
ranssC au cassw..s ene ake lee 12,995,500 alse 170 
innkestatie’ 4 xetts hoy) oes tee 39,657,650 14.7 590 
CHT Ee ae eee 35,000,000 22.5 400 
TOTS Gym farce, eRv ke sree ae iwi ceo ne ae 17,121,000 13.4 170 
SUotailly PAgtent, ctad sidan cabetectit eet rene 2,096 ,014,590 21.6 240 


of Europe, and Sweden is second. Norway, although only 21.4 per cent 
of its area is forested, has a larger per capita area than Russia, 38.7 per 
cent of whose land is under forest. The proportion of land under forest 
is a better criterion of the forest wealth of a country than the area of 
forest per inhabitant, provided the quality of the timber is the same. 
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Although Norway has a larger area per capita than Russia, most of its 
forests are second growth of inferior quality. The forests of Russia, on 
the other hand, especially in the northern part, still consist largely of 
virgin timber, untouched by the axe. Of the European countries, Finland, 
Sweden, and Russia, in the order given, all of which are located in the 
northern part of the continent, must be considered the most richly sup- 
plied with forests. The percentages of total area in forest and the areas 
per capita gradually decrease in Europe from north to south, 


Tapiw 4.—Forrsr ArgeAs In NortH AND CENTRAL AMERICA 


Ratio of 
ceiae Forest area 
Country Forest area per 100 
to total 5 ; 
inhabitants 
land area 
Per cent Acres 
RTE ree OS on 07 fever Sotelo din se 25.0 8,230 
Central America: 
British Honduras (Belize)........... 75.0 9,000 
PRL ONIRICA Leh er ct. 5s io-nereie NOs ee 75.2 1,940 
MAA CORAAI a 2h orca tae site ol ine 65.0 900 
RR ONE UY OR SD eon Pera ieee, A coe 80.0 3,750 
ECA ADNE So oie io act nvers oetdvin's omig ae Of Ue 3,030 
TROSINTA NI any hoary ances) siphon rida ae hone 60.0 2,750 
AW AGOL asia IO oe Noten. oor 17.8 70 
Mexico..... ee OND 7 PIE he Aise 2 15.1 480 
Newfoundland and Labrador.......... 23.8 2,630 
BORE COOEMTALOS, 35 50 7 sort fae Pte 28.9 520 
LAI Sh eea  Rore eA 25.0 172,700 
West Indies: 
British West Indies: 
NSAIAIIVAS pee tee A he iets ot eae oe 13.0 650 
NO AMISAOR srs cin ee niet Area insignificant 
UES SCELELS CO At te a es Ee a ea 1,500 DAA if 
ATE Oe ten ate aa Aor ep oe 850 , 000 30.0 95 
MOOWALOAGIANIOS.¢ 52... boo np diols oes 102,500 22.4 70 
Trinidad and Tobago............. 756 , 500 59.4 195 
Windward Islands................ 73 , 500 34.0 45 
ig ai Oe ey TEC 13,000,000 46.0 450 
Pca West INMICS, .6.4 ene oee Fenn: 13,000 5.0 20 
French rest WUGIES ele aot oo etait 82,500 sls Lee 20 
JSS, pele Be pee eee 4,250,000 60.0 170 
AATCC ee iets thee toe wld oo 441,500 20.1 30 
CH, IB/lunspe om, won ote Brn Dnae 9,500,000 77.0 1,000 
Virgin Islands of the United States... 15,000 18.0 60 
ay 725 a Waar ne eae ENS otto Oe 1,443,957 ,000 26.8 998 
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In Asia, including the East Indies, the forests occupy only 21.6 per 
cent of the land area, but the acreage per inhabitant is larger than in 
Europe. The contrast between forest wealth of the different countries 
is much greater than in Europe. While in British North Borneo nearly 
96 per cent of all the land is under forest, and in the Malay Peninsula and 
Ceylon from 67 to 80 per cent of the land is forested, Afghanistan, Arabia, 
Tibet, Palestine, and Syria have only 1.5 per cent. Siberia has the largest 
forest area per capita, followed by Borneo, and Arabia, Palestine and 
Syria have the smallest. The percentage of land area in forest, greatest in 
the north and southeast, decreases toward the southwest of the continent. 
An interesting comparison is presented between Siberia, whose percentage 
of forest is only 30, with but 2.6 inhabitants to the square mile, and 
densely populated countries like British India, with over 200 people per 
square mile and 31 per cent of its surface covered with forest, or the 
Japanese Empire, which has 300 inhabitants per square mile, yet still 
retains 53 per cent of its land under forest. Even in Java, with a popu- 
lation density of about 700 to the square mile, the forests occupy 22 per 
cent of the area. It is evident that countries with very dense populations 
and consequent need for utilizing all possible agricultural land can still 
retain a large part of their surface under forest, if they use a reasonable 
amount of care to prevent forest devastation. 

In North America, Canada has the largest forest area, but nearly 
half of it is comprised in the lightly forested lands of the far north, whose 
ultimate commercial value is to a large extent problematical, and whose 
timber-producing capacity is very low. A large part of the forest area 
given for Alaska also is this sort of land. The area given for the United 
States includes considerable more or less devastated forest land which is 
capable of bearing commercial forests, although they are not there now, 
as well as large areas of woodland in the western States, which yield fire- 
wood, fencing, and other material for local consumption. While the 
proportion of land under forest now is approximately the same for the 
United States and Canada, it was originally much greater in the United 
States, nearly one-half of whose commercial forest has been destroyed to 
make room for agricultural and industrial settlement. Only 15 per cent 
of Mexico is wooded, partly because of climatic conditions over a large 
part of the country which do not favor forest growth, and partly because 
of destruction of forests in certain regions during more than a thousand 
years by the fairly dense population. Most of the Central American 
countries and many of the West Indies, even though they have been fairly 
well populated for hundreds of years, have climates more favorable to 
forests, and are still well wooded. 

South America has a greater proportion of its surface covered with 
forest than any other continent. This is the result of climatic conditions, 
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together with the lack of population and of agricultural or industrial de- 
velopment in the forest regions, which have hardly begun to be exploited. 
As in the other continents, the forests are very unevenly distributed, being 
heaviest in the Guianas and the Amazon basin, in parts of southern Chile, 
and in the coast ranges of southeastern Brazil. All of these are regions 
of heavy rainfall. Southern Argentina, northern Chile, southern Peru, 
and western Bolivia, and certain interior regions of Brazil and Venezuela 
have very dry climates and are almost treeless. The three Guianas are 
the most densely forested countries and at the same time the most 
sparsely populated, while Uruguay has the densest population and the 
smallest proportion of forest. Brazil, which comprises almost half of the 
continent, was originally almost 60 per cent forested, but now its ratio of 
forest is approximately the same as that for South America as a whole, or 
about 45 per cent. 

While most of the great tropical forests of South America have been 
very little exploited and are yet practically intact, the forests of the 
more temperate regions, which have long been inhabited by fairly dense 
populations, have been greatly reduced in area as well as in stand of 
timber. Such regions are central Chile, the mountain regions of Peru, 
Ecuador, and Colombia, and the plateau region of southeastern Brazil. 

Africa has a smaller proportion of its surface under forest than either 
of the other five principal divisions, although it has a larger proportion 


TasLE 5.—Forest AREAS IN SOUTH AMERICA 


i 


Ratio of © 
er Forest area 
Country Forest area per 100 
to total ; ; 
inhabitants 
land area 

Acres Per cent Acres 

JWOTUNE, 5 cane able adaabopobaecon dae 264,000,000 36.1 3,200 
OVA Se Pe eee ree hae een Ee 128 ,000 ,000 38.9 4,400 
PES real erate nee hte dato sate ragsest telnet 1,000, 000,000 AUD 3,280 
ritishaGulanacce cas ohide. ce ac cieress 49,780,000 86.9 15,950 
(CUTTS aoe oe Cr eI Ren Rane Cees aes 29,900,000 16.1 770 
Colombiaeet Tore eee tees 150,000,000 53.8 2,700 
Dutch Guiana (Surinam).............. 26 , 500 , 000 90.0 29 ,000 
CUA CLOTMEN oeetts Fst ohare ea tener 57,600,000 76.0 2,880 
French Gfiiana (Cayenne)............. 21,000,000 98.0 42,000 
IDS Ne ecto olohe Go OMOn posi ior 37,000,000 58.0 4,600 
DEST RUT Aci ach pelea  pe ARRE Att ee eR 224 ,000 , 000 51.2 3,860 
(URDPIORIA ace ootioce Rmien aes coma o mene 1,070,000 2.3 70 
\WOTEFATA Oe Bee oie, Heeb ce ccm 103 ,840 ,000 41.2 3,650 
Galamoth era norm emrciewa re 2,092,690 ,000 44.0 3,245 
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than Australia alone. The forests are distributed very unevenly. The 
most densely wooded countries are in the equatorial region of central 
and western Africa, including Liberia, Ivory Coast, Gold Coast, Nigeria, 
Cameroon, and Breech and Belgian Genes Bhodenas in southern Africa 
has a large area of wooded land, but the forest is much more open in 
character than that of the palates belt. The forests of Algeria, Tunisia, 
and Morocco, although they occupy only a small portion of the surface, 
are of foneidereble importance. Many parts of the continent, such as 
the desert regions of the Sahara, South Africa, and Somaliland, have no 


TABLE 6.—ForEest AREAS IN AFRICA 


errr eee eee 


Ratio of 
en Forest area 
Country Forest area per 100 
to total : : 
A inhabitants 
land area 
Acres Per cent Acres 
Belgian Africa 
Belgian Congo o0< a. usbiae dean cele wne 180,000,000 30.9 1,500 
British Africa—total.................... 349,371,000 LOE 670 
Basutoland es 2. Oe pesecne dagen See ee eer a he 
Bechitanialand’ yt tid. sche sty ae soul] ye bearable ee i ar 
BritishyHastiAtricaws:ccs eluates 3,264,000 at 120 
‘BritishiSomaliland: 43) sue ae ee 500 , 000 ibaa! 170 
British West Africa: 
Gari bias Bese are ae ne nee oe 130,000 5.0 65 
Gold Coast and Ashanti............. 24,390,000 47.6 1,630 
Nigeria (Northern, Southern, and 
aos) ists ane ees eed © eae ae 139,776,000 65.0 800 
Sierra Deones «na, acca ene eae 218 ,000 10 16 
Egypt and Anglo-Egyptian Sudan...... 7,000 ,000 0.8 40 
INVBARIGTIO YU diNo ots oa Suisse eee 280 ,000 1.0 25 
Rhodesia—Northern.................. 111,744,000 60.0 12,560 
OULHENM: oa \hi ae Cae eee 58,560, 000 60.0 7,000 
GY CHOIRS that! ty Sou epee aman, 5,000 5.0 20 
WAZA titi aes eile NOC TREE meee a 1,088 ,000 25.0 1,090 
Upeintlan ce. enacts otc ae ee ee 896 ,000 LD 27 
Union South Africa). 6.0.0)... 0.04, 1,511,000 0.5 25 
LEDZLDOR See ecw heat eee tke ee a 9,000 2.2 8 
Former German Africa—total............ 45,940 ,000 Cb 400 
Cameroon—British................60. 8,960,000 45 2. 1,210 
BONO ica: ce eee 26 ,040.000 25.4 1,450 
German Hast Aftica.;..¢.... ye... 0. 9,600,000 3.9 120 
German Southwest Africa............. 1,000,000 0.5 500 
TORO am Chat cite cin. caren Taku eee 340,000 1.6 30 
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TasLe 6.—Forest AREAS IN AFRica—Continued 


a 


Country 


JDYSNSNTIEN ZS Geena cua reno meee na aimreearac 
French Congo 
(CUTTS Se Dcake 6 oa eee oe ee ea 
Ivory Coast 
Madagascar 
Mauretania 
VEO OCCO Cet en rotne etcetera: alone 
Sahara Territories 
eG ern ae fe atc pein wr Plana eS aes 
Somaliland 
Reunion 


ee br utieiie (67 6) ene eee Lats) sitaniadie] at's) (m kena pie vam 
pe arrotie’ ce la, ol eLOMe’nlis reales) rom= (n-asesel Save or 8). mila y's 


er bier ehiet 06) ’o hada te: eice (eis) Quaige aay ee) wav piesiie 


Giibfevsises 7 inlleice verss is) ingle Meee Tellers) leisee)ei.5e" 820 ys 


Italian Africa—total 
IDTOM ER pee idea Bla oh oe eee aero a cee nace 
Italian Somaliland 


Portuguese Africa—total 
Angola (and Kabinda).......-.....---. 
Portuguese East Africa 
Portuguese Guinea 


Spanish Africa—total 
INTOUGCCO Me Mire ein orice rereer eer 


Ratio of ; 
pret Forest area 
Forest area per 100 
to total : ; 
Sear inhabitants 
Acres Per cent Acres 
154,627,000 van) 500 
7,500,000 5.0 130 
2,770,000 10.5 310 
80,000,000 aM Saf 1,000 
3,200,000 50 180 
30,000,000 SiS 1,920 
28,500,000 16.1 660 
3,700,000 2.6 7 
950,000 2.0 70 
7,000 ie) seh food 
3,000,000 9.4 150 
14,820,000 6.6 190 
16,000,000 62.5 800 
2,500,000 0.7 120 
2,500,000 1.0 250 
29,700,000 5.0 390 
10,000,000 3.2 240 
18,800,000 6.9 600 
900 ,000 10.1 310 
4,500,000 a) 550 
4,500,000 74.2 2,250 
797,458,000 10.7 560 


te nnn nnn 
forests and are practically treeless. Although some of the original forests 
have been destroyed, the present distribution of forests in Africa is almost 
entirely the result of climatic conditions, and has been less modified by 


human activities than in any other 


continent. 


For Australia and Oceania together 15.1 per cent of the land is under 
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forest, while of Australia alone only 5.8 per cent is forested. New Guinea 
with 80 per cent forested is the most heavily wooded island and has 
almost twice as much forest as all of Australia. Tasmania has the largest 
proportion of forest land in the Australian Commonwealth, and of the 
South Sea Islands, Samoa is the most densely wooded. Most of the for- 
ests of Australia are located along the northern and eastern coasts. The 
interior and the western and southern coasts, excepting a few forest 


TaBLE 7.—ForeEst AREAS IN AUSTRALIA AND OCEANIA 


a 


Ratio of 
eee Forest area 
Country Forest area per 100 
to total : : 
Wee inhabitants 
Acres Per cent Acres 
Australian Commonwealth—total........ 90,291,500 5.8 1,760 
New'South Waless. 2022325. as. 11,000,000 5.6 550 
Queensland. 97.0 pipe cl. see ete el 40 ,000 ,000 9.3 5,710 
South Australias)... 0. ee Sek el 3,800,000 1.6 850 
AEE CCR VE Wie, ae end Raper ects SAE) 11,000,000 64.7 5,270 
NAICLOTIA Cote at 2s ok ee eee 8,000,000 14.2 560 
Western Australia; ~. 62.0 cs. ae 16,491,500 2.6 4,970 
New Zeatands dics ach cirkl «a aes ee 17,073,920 DATE 1,610 
Oceania—totaln J icies « fhdbnl cues 176,093,300 71.9 8,880 
New Guinea—total................... 160,020,000 80.0 17,780 
bo SA Ree ead CAEN aRaaaY eg Gal 82,196,000 80.0 16,440 
Diabla Fi Meck hac RP ne ries 77,824,000 80.0 19,460 
Melanesia: 
Bismarck Archipelago............... 6,400,000 50.0 3,400 
New Caledonian) = occl * | oye ie 494 ,000 11.0 880 
New. Hebrideats ev dace hoot 359 , 460 11.0 710 
Solomon. Islands... S402. -, Se 5,440,000 50.0 3,920 
IE OLMGTS NA eet ce tants oe at ree 270,720 18.6 900 
Micronesia: 
Gud ca da.cons Raabe ee 6,400 5.0 70 
Hawaiian Islands............... +. 1,031,840 25.0 400 
AION GES oso ein mend sali sale ee ee cr 
Polynesia: 
RN Tree rays sty ei a a ee og 1,189,600 25.0 980 
10 a RRR robo nll a 483 ,840 70.0 1,240 
Society Islands (Tahiti, Kaukura, and 
Le ae ee a: oe nee oY 101,920 25.0 550 
AOR ater a0 wink ees 295,520 25.0 600 
TOGA iia 230. Su, 283,458,720 15.1 3,470 
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“Gslands” at high elevations and a limited area in the extreme southwest, 
have practically no timber, as they are principally desert regions. 

Grouping their colonies, protectorates and dependencies together with 
the mother countries, the forest areas may be arranged as shown in 
Fig. 2. 
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Fic. 2.— Political control of forests. 


Rustia has the most extensive forests, and the British Empire is a 
very close second. Each has more than one-fifth of the world’s forests. 
Brazil and the United States come next, and these four countries together 
have nearly two-thirds of the forest lands of the world. The remaining 
one-third is divided among about 50 countries. It is interesting to note 
that Great Britain, France, Belgium, and the Netherlands, which together 
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TasBLE 8.—CHARACTER OF ForESTS BY ConTINENTS 


_  ———ESSFSSFSFSSSSSSSSSSSSmmmmmmmsmsmsmsmemsmsmsmseF 


; Temperate ; 
Conifers haatdiecoae Tropical hardwoods 
Country Per cent Per cent ms Per cent 
Millions Millions Millions 

f of world f of world Me ates of world 
OT ESE |? <ctatallw here esol aca ea total 
DULG Dem eat eee 579 21.9 195 UT a erin ee 0.0 
PASTAS ORD Scan agtey Paet 889 Sono 572 47.5 635 aa 
ATTICA asda: OMe ae 7 0.3 17 1.4 TS PA ey. 
Australia-Oceania... . 15 0.6 15 ee 253 7.0 
North America...... 1046 3a) 290 24.1 108 3.0 
South America...... 109 4.1 115 9.6 1869 Lae 
Rotahts..oe eae 2645 100.0 1204 100.0 3638 100.0 


TaBLe 9.—CHARACTER OF THE FOREST IN EvRoPE 


a 


Contes Temperate Mixed hardwoods 
hard woods and conifers 
Country 
Area—acres |- Eee Area—acres Bo Area—acres — 
cent cent cent 
PAISDEL AW caisras ails ores PR he 4,560,000 60.0 1,520,000 | 20.0 1,520,000 | 20.0 
Belowurasetey,.arke ee cee 381, 840 28.9 939,400)" 70 1G i eee ee 
IBuloariay.tatyacs i sae ee ee 2,505, 140 33.3 9,010 5280" 66.7 [0.7 ce eee eee 
Czechoslovakia, 32.05 0.4-2 2s. . 6,678 , 720 54.1 4,923,620 | 39.8 751,660 6.1 
Denmark is): aah) cohen 435,100 49.9 387,400 | 44.4 49 ,500 5.7 
Msthoniaons tA. ay or das ae ee 1,277,220 65.0 687,730. | 350i orc. 4) ae 
inlaid ante Ra hata or eeoh eee ee 43,233 ,750 87.5 G5 176; 250) | 12. aaa a 6 oa eee eee 
BT ANGON Mn Ree 4,884 ,030 20.0 195996120" 30.0) |-3o4,05, enti eee 
Alsace-Lorraine.............. 362, 390 33.3 255; S80) /NCG8T HS 22 40s een ee 
Germany aan 4) se eee 20,706,910 67.0 1019859303320 | ate eee 
Great Britain and Treland....... 828, 800 25.0 1,326,080 | 40.0 1,160,320 | 35.0 
GREECE inet, ra thie: 2,889, 900 65.0 1,956; LOOISS5O0 | cen | eee | eee 
Hungarye nee eee ee 157, 400 5.0 2,990,600) [95 ON ere gsnc eal 
EELS eye, Gain Oe ae tee ee 584 , 330 4.1 12,684 280 | 89.0 983,390 6.9 
DUS GOAIAVIGS pais beak «cea 4,314,500 25.0 135945; 500" 975. 0)4| 5 owe ee ee 
Diptiviatie chy ret ete tay eee te. Bn 1,975,710 65.0 13063; 8405036205). ae eee el ee 
TAC HW nia. Anarchist chee ne 3,126 , 550 70.0 17389); 950 1) SO0) 1 acne. ate eee 
huxom barge tt. APN 0 ee 24,700 12.5 1727000) 87) 55)|5 8 ccleaner 
Netherlands... .. 2.0... 00 )a 004) _ 827,630 | 51.1 OLS" 200 NES Os Nar evsrcniecen eeeeae ee ee 
IN DEW AV romlncn Haaren Aas ita. G 12,778, 180 75.0 42595890 |, 25.03) 0.cn. aoe ae 
HOlandhyemitchkine nese aa ee 10,284, 130 47.0 5,907 ,910-} 27.0 5,689,100 | 26.0 
Ortigia eras teense tiece rein Sa 2,400 ,000 48.0 23.600) 0008 52-0 al me eee ee 
INGA NBR Since. he een eed 6,244, 550 28.7 13,859,840 | 63.7 1,653,610 7.6 
Russian Says se ee: 387 , 200 ,000 88.0 82,800), OOO! |P12k0) eer tec eee ae ee 
European Caucasus.......,..".| 1,204, 170. :} 22.0.)°- 4,269, 880 1.78.0 fo... os 
MPRA A his pias em acere heen ~ » 78,242,230 19,2 13,086,870.) 77.5 557,250: | 3.3 
Biredeutirtnrn. acim eden 48 ,606 , 250 87.5 65.948) (D0 alle o) | rele, eee ree |e 
SwitZorlandain wie anes ee: 1,624,000 70.0 696; OGD BOsOul in| ay noua ee ee 
Total ine Ree wero: 572,838,130 74.0 | 188,919,150 | 24,4 12,364,830 1.6/ 
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‘have but four-tenths of one per cent of the world’s forests, control more 
than 30 per cent in their colonies and dependencies. 


THE PRINCIPAL FOREST DIVISIONS: CONIFERS, TEMPERATE 
HARDWOODS, TROPICAL HARDWODS 


The forests of the world may be classified broadly into three main 
groups: conifers, temperate hardwoods, and tropical hardwoods. While 
the distribution of the tropical and temperate hardwoods is determined 
more or less definitely by geographic factors, so that they seldom inter- 
mingle, the temperate hardwoods and conifers occupy many regions 
in common, and commingle to a large extent. There are extensive forests 
composed almost entirely of coniferous species, and others of hardwoods, 
yet over considerable areas there are mixed stands whose definite classi- 
cation is difficult. In the figures in Table 8, such forests were evenly 
divided between conifers and hardwoods. Most of the mixed forests of 
the northern countries, as a result of the closer utilization of the conifers 


TaBLE 10.—CHARACTER OF THE Forest IN ASIA 


: Temperate Tropical 
eoniere hardwoods hardwoods 
Country 
Area—acres ed Area—acres ee Area—acres eer 

cent cent : cent 

Afghanistan....,¢.0.....0000: 705,600 | 30.0:| 1,646,400 | 70.0 |......c02ssadhnees 
EET RNS SEO ene aire «| Care Eisler ong| een ke ad orc emcee Me acl| ceR TOK 1,150,000 | 100.0 
Be ridish Piast, EIOVCS 5c apcie ee eer ne =e ecaccley es el] ee wired toler das w tapial ara eens Ta, af]! e) ieee 40,504,000 | 100.0 
(Giiilanl.; Soho nae ee aeene Onno bemoan pe ore pon g6|nen cone ecole S970 13,031,040 ;| 100.0 
MOTRIN i ara thas cit Ot sie ave aoe 85,500 ,000 45.0 95,000,000 | 50.0 9,500,000 5.0 
Ath Hast LNGIES! oc) oe vere cerule oiffe cnsierd syevereds mutual era |te Ayala firs «1 el eisvals a) weirs | ace xtoU 154,339,000 | 100.0 
French Indo-China............. 1,000,000 POG ie eter ati cota taster 61,000,000 98.4 
india——totala. <6 5csees hee ne es 2,601,400 LO 2,601, 400 1.0 254,936,720 98.0 
BSEsTAS EO stds conan cate wea eae 2,153,400 1.0 2,153,400 1.0 | 211,032,720 98.0 
Native States... 2.5. ..60ia55- 448 ,000 1.0 448,000 1.0 43 ,904,000 98.0 
EN OG Sen 5:8 ee ERE RO eC eco 22,404,450 24.8 61,996,930 | 68.5 6,083 , 260 6.7 
Wile viePerinsetlan, creas acs b = -frilicrere erative woe eret-te¥e| ieeetegaseye)| veeyaNe sieuv jo ley are) eniar 22,570,240 | 100.0 
MGA eRe ARON oa seis edolg desl Esarm oni kote al pin an om jac orn acta ria inact [user Gio Sonal tra Ch 
Palestine and Syria...........-- 350,000 45.5 300,000 38.9 120,000 15.6 
POPOL ee a ered ae othe etal [euler ented si oe capers, cgay | (anevay shen: 82,000,000: |LOOO: | se ois aoe cversay eis wees 
Philippines: . 0... sec ee ee ee 1,280,000 Caste | eo Ocho OM ROE OaeATH UGE 37,120,000 96.7 
Russia (Asigett) —total Recs Minette cs 771,223 ,410 68.0) | 364,929, 740: | °32.0) [oe caged 
SPICE IAT pes Sos sults astro cov scenetvade 758,450 ,000 70,0) \1320;,050),000))| SOKO nl eee care eehetane asian esol 
"Prans-Caucasuss..2 0.2605 <i: 2,359,000 | 22.0); 10.136, 500 TBO eters seaside ose loteds ames 
Murkestaietiviaac.cac css acme « 2 9,914,410" [ 95. 29, 743 DAO) OVO ae is = aes Gote oo 
SSSVSTOS TROT alee eer EASA ees ABI cn dl ee Rin octet Heke 35,000,000 | 100.0 
Pre Venegas Be 3,766; 600°"? 22.0 | > 18/354,400,) 78.0 f.....6.....2 fen 
ideal eens eek > | ggg -g31-a60- | 42.4°| 571,828,870 | 27:3'] 635,354,260 | 30.3 
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and their greater susceptibility to fires and other damage, are gradually 
changing into hardwood forests. There would not be serious inaccuracy, 
therefore, in putting the entire area of temperate mixed forests into the 
hardwood group. For the world as a whole, coniferous forests occupy 
35.4 per cent of the forest area, temperate hardwoods 16.0 per cent, and 
tropical hardwoods 48.6 per cent. Table 8 shows how the several types 
of forest are distributed among the six world divisions. 

A most striking fact, and one of great economic significance, is that 
95 per cent of the coniferous forests, upon which the world depends for its 
construction material, and 89 per cent of the temperate hardwood forests 
are in the north temperate zone. This zone, including Europe, most of 
Asia and North America, and the north coast of Africa, has almost three- 
fourths of the world’s population and consumes an even greater share of 
the timber used in the world. The tropical hardwoods, of course, are 
confined to the tropical and adjacent subtropical regions of the earth, 


TasBie 11.—CuaraActrer oF THE Forest In Norru AND CENTRAL AMERICA 


TT 


Country 


Central America: 
British Honduras............. 
Costa Rica 
Guatemalan. sesits wate ee 
EFondunas morn sce ee 


Newfoundland and Labrador...... 


United States 


West Indies: 
British West Indies— 


Santo Domingo..... 
Virgin Islands 


we ; ( 


Gorstees Temperate Tropical 
hardwoods hardwoods 
Area—acres aS Area—acres nee Area—acres re 

cent cent cent 
546,746,000 | 91.6 50,000,000 8.4 le tee ee re 
15: 405s 000s P4426) jl nc acces SRN me 2,120,000 55.4 
i S00} 000K dl SAOMb tren ween os eee 7,650,000 85.0 
2000000), (E1020 Nests seed ieee 18,000,000 | 90.0 
14,000; 000g S505 Tal|be 5. tee aah ee ee 9,700,000 40.9 
6,400 QOO We 27.5 ii, sn ecm, cee aoe 16,000 ,000 (Ae 
ii aia Tae Braye we Mane URNS a ARN cI PENS ee ieee eee oe 12,400,000 | 100.0 
150) ,COOU SIG RB aeara sc teereeeees eae 775,000 83.8 
35,000,000 | 47.2 25,000,000 | 33.7 14,100,000 19.1 
6,000,000 | 93.8 400 ,000 Osdupar cet ere ee ae 
340,000,000 | 61.8 | 210,000,000 | 38.2 |.............]...... 
90,000,000 | 94.7 5,000,000 BS. jos. sies Sh ae ee 
2800000; OE 7a ieee oe ea earn 90 ,000 24.3 
A200 SONG: Rie acre 5 ehanemeee 300 20.0 
SNcViy 87s ale onto «Aas arc ik courte PERS Keowee Renee Rt 850,000 | 100.0 
i AL OT vis abiag vol sreNM Kc elles SRR rehearse aeneell ore Comme 102,500 | 100.0 
PRON Rear COM | nina [lacey cae neat acral (aes xc 2 756,500 | 100.0 
SON Barro aed sen cecsel lie Soi ee de eee 78,500 | 100.0 
650,000 DO Ulhctant aks 5 Rhee ee 12,350,000 95.0 
Wa eee neni Ses aieah ead tals Weve areas «erie < ieee 13,000 | 100.0 
TO see 702 OU LC SITs des asin 82,500 | 100.0 
200 5006 Bifeaye Pace: Wr Si» eae eh 4,050,000 95.3 
resat zinc aM TES co OR he eae, Se 441,500 | 100.0 
1, 350),QU0( | La cae moe eel 8,150,000 85.8 
fe dod «Raat Be RS, PO RER cata ites ks 15,000 | 100.0 
1,045, 832,200 | 72.4 | 290,400,000 | 20.1 | 107,724,800 | 7.5 
SN 
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which have less than one-fourth of the population. 
exploitation of these forests has barely begun, and aside from supplying 
the limited needs of the local populations and furnishing small quantities 
of dyewoods and cabinet woods to other countries, they have hitherto 
contributed very little toward the world’s requirements for timber. 

The distribution of the three kinds of forest among the individual 
countries is shown in Tables 9 to 14. 
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TaBLE 12.—CHARACTER OF THE FoREST IN SOUTH AMERICA 


Conifers aan Tropical hardwoods 
Country 

Area—acres ee Area—acres ae Area—acres a 

cent cent P cent 
PAT POR UID mics ctaPelscohe ce i.0 susieie sie cae 5,000,000 1.9 6,000,000 2.3 253,000,000 95.8 
ROLL ROR eterno ie ceaicrerenereice eS lkscx ie cuatereratoten ci etsbedlfeviexeheurs 13,000,000 | 11.0 115,000,000 89.0 
PBS eerie tus: s kiere te Sees ons a soars 100,000 ,000 TOR Qi weccrens cteetene |e neces 900 ,000 ,000 90.0 
TURE ACCENTS. ig dois eeeens ain.Glenel| (ERGO eer Org Ot .0. ICRA Ip CTO ROR cee: cp cletoscie~| ieeeencica 49,780,000 | 100.0 
(GUAIIED 6 SEI olecl ee cae Eee De anrcteied 3,500,000 ates 26400) 0008 ESS all terse eer teeecrente |Otereestate 
CSEAOTTII OSE a ee rc HET CERO CLONE (Oe REC ec cee aa Pace cca 35,000,000 | 23.3 115,000,000 76.7 
ADDI EEE Guta L LTS ce ete eee eke ll eatactcceuacte aca Je arate aioe stares] Puetanceetameione At eames) fatettevienee 26,500,000 | 100.0 
ME CUE COR eee Meron tee fe ta ease at ee ehevetal elspa, toda, wacasd | areca adots 10,600,000 | 18.4 47 ,000 , 000 81.6 
PPRTEe UCHITEANIS conc Chita tose lovial eretene, b's auete aval etl eteca etehel lle: bent orm lene [teeter fa 21,000,000 | 100.0 
PGI TEA VE ne Bo Cae Re OOOO Ad (Ceca COO te COmOH tl NOUma gO marea sce Banal PiaueOc 37,000,000 | 100.0 
PDair oe tric icv ars ore MO & | remade le Wiars ciaierare'l shaleeran 24,000,000 | 10.7 200,000 , 000 89.3 
UIRUCHTEN i G Geach cd GoltmE Re the do In ear cm ere a An caval Nieto hedan ioeo ame lary Hatt eecinte 1,070,000 | 100.0 
CHORRETAUTS Ey G det emia IRSA Beet fs BIS] MIC DIRS See er | Marcos al biteocre areata pis 103,840,000 | 100.0 
Ota he iciecaor inners 108,500,000 5.2 | 115,000,000 5.5 | 1,869,190,000 89.3 
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TABLE 13.—CHARACTER OF THE FoREST IN AFRICA 


eT 


Country 


Belgian Africa: 
Belpians® @ongO a ..- ic c)etsiessieiere ss 
British Africa—total 
Basutoland 
Bechuanaland 
British East Africa 
British Somaliland 
British Weét Africa: 
Gold Coast and Ashanti 
Nigeria (Northern, Southern 
and Lagos) 
Sierra Leone 
Egypt and Anglo - Egyptian 


Conifers 


Area—acres 


Temperate Tropical 
hardwoods hardwoods 
Per Per Per 
Area—acres : Area—acres 
cent cent cent 
Cher Jer ace Sekeragexesetave sential ienaretecece 180,000,000 | 100.0 
0.1 2,342,000 0.7 | 346,555,000 99.2 
3.0 392,000 12.0 2,774,000 85.0 
Perse leeiocra sects Sell cemeia 500,000 | 100.0 
eretateeallleyctaxo tly vaste ecell esssche ners 130,000 | 100.0 
Leet aaall oe reanadayarelenensten| tateueh ey te 24,390,000 | 100.0 
De er craralltexcca te cere shore ahete | leisual aise 139,776,000 | 100.0 
Be ap Hem | eae gnc tcy cereals: | ehous ents 218,000 | 100.0 
Peters. orien crete reese ics ine ce ere 7,000,000 | 100.0 
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TasBLe 13.—CuHaracter or THE Forest 1n ArricA—Continued 
Fe re en eee 


: Temperate Tropical 
Conifers hardwoods hardwoods 
Country 
Area—acres it Area—acres be Area—acres ee 

British Africa—Continued 
Nyasaland ia be ee 2,000 OSs kiceacel a eee a coho exe eS 278,000 99.2 
Rhodesia-—Northeérine. ieee ia eine TOE a eee eee el ee 111,744,000 | 100.0 
Southerm's ie ccyitc AGS AS ps eee hee pera |e doe ae 0 gel 58,560,000 | 100.0 
Sey chellesics 5: Ss a5 eure ayrci toe | Aa eee cee eae | a ee 5,000 | 100.0 
Swaziland ern oo ics ece acne 54,000 5.0 490,000 45.0 544,000 50.0 
URANGA G5 lies chat: 18,000 2.0 251,000 28.0 627 ,000 70.0 
Union South Africa........... 302,000 20.0 1,209,000 807.0. ee sae eae 
ABN TIDAL GON hess owed aus aida ele See tare ea line yl enna oie ee cere a 9,000 | 100.0 
Former German Africa—total.... 96,000 0.2 384,000 0.8 45,460,000 99.0 
Camergon——Britishy; vtanetys ac Mngt ea nr a ee | 8,690,000 | 100.0 
ETONC Sica stash ois | ta Pie Ree pan Pea Poel Oo eee ae | eee 26,040,000 | 100.0 
German East Africa.......... 96 ,000 1.0 384,000 4.0 9,120,000 95.0 
German Southwest,-Africarcca,)tappisen chron anes eee ee ee 1,000,000 | 100.0 
Mowoland sss: cc, Geet pestes ecto | Meee oe eet er oes |e ae See Ne en oA 340,000 | 100.0 
French Africa—total............ 5,791,000 3.8 8,409,000 5.4 | 140,420,000 90.8 
Algerie. a. cay eke aaah 3,750,000 50.0 3,750,000 50.001. FSean coe eee 
Dahomey, eraser cacti ni cis0s Pac es cera al eve nce eae a a a 2,770,000 | 100.0 
Brench( Congr cis .2/ ale snvainae | eqs teers 3k eae lee ee ee 80,000,000 | 100.0 
GUL CRE i trata as aitaee s Iee INGER: Aue ois aeters cya eee A ey ae ae arn 3,000,000 | 100.0 
LY OF AC OBRUM SSE sors faerie LesAios eail rage ence deck eT lle reel en ee 30,000,000 | 100.0 
Miadagascart at o.2 fi 5 uptcrvaeto aa toe Gis tucks eed ee eel eae Re eee eae tee 23,500,000 | 100.0 
Letah phpsaincsie tee eae REO ON ene res nm GUL eecee, Ou” 
INE OTOCCOLER Sok vets to ee 1,591,000 43.0 2,109,000 TG Ul EATS cs 5. [oy a. o 
Bahata Territories... <5. | ssteueeutansciys oieteabeveahirn 2 [Secaqedlasie cs Ue dona ec lomate aee eaae aa 
Benegal aie steciass atta nit Mantes aR eece mar eee eae pa ene ene me 950,000 | 100.0 
ROMA deh viene on Dasfuisiin let |y mania pane ordee ide Sp ghap tty da dey ote Rete eae ee eee ant 
MRGUMION Sh ay. Pletcralaehel ve os ere outre Ifla sc vere necar eee | eee (ee a eee |e 7,000 | 100.0 
PDUNISIA a. or eee cies 450,000 15.0 2,550,000 S50 bs) hrs ene eee 

Independent States: 

ADYESINIAN chiro titans etter: 444,600 3.0 2,519,400 17.0 11,856,000 80.0 
PAPERTER Doi) Fe icikicfe-cin te va nied Sys bietaol one Pen EN es ries een ee 16,000,000 | 100.0 
Italian Africa—total............ 375,000 15.0 2,125,000 S502 3 ss ee oe rere 
FUROR GIN > snhos a9 <BR reins gad [pericnde teh MeN Sue ayy Cee ice ee eee ee a 
Ualisn Bomaliland.. 0.5 945.0ie.:]0s «nn op Sisal een actga@ hee gee av geile an ee ha aaeeme enn ae 
EDIGDOME ay & atta si ecitoaah oman 375,000 15.0 2,125,000 SOO his Saree see ee ee 
Portuguese Africa—total........ 188 ,000 0.6 1,692,000 5.7 27,820,000 93.7 
Angola (atid Kebinds) «11:4 i.0e sagwy elec ein heal Oa eaieees fe aie 10,000,000 | 100.0 
Portuguese East Africa........ 188 ,000 1.0 1,692,000 9.0 16,920,000 90.0 
POP Coad Raley cv ta's sto sare Korg S eRe Rene RRC ee ee Teal 900,000 | 100.0 
Ripanialy Atricecetotall 20.5 0:5 «00 3] 5% u sccug Coes cafe ieee nee 4,500,000 | 100.0 
MOPOOB fim R eit Heats col ofa onan eet goes aitliony ahha sep ¥ekyo ale eel a a ee ae 
BHO de) OPO. A> view oas vind oo ve paleba lla fletagnb Recital ine be Rea eee rr 
Bao Muth retiree 09 ir vind ol soy aL cemaee thal epee eae ene en 4,500,000 | 100.0 
Dota fatiianie cei caseeeee 7,369,000 0.9 | 17,470,000 2.2 | 772,619,000 96.9 
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TaBLe 14.—CHARACTER OF THE ForEST IN AUSTRALIA AND OCEANIA 


—_—_—.ee eo ee sc 


é Temperate Tropical 
ones hardwoods hardwoods 
Country 
Area—acres ae Area—acres Eo Area—acres Fes 
cent cent cent 
Australian Commonwealth: 
New South Wales............ 1,500,000 nS FeO [2 ag aon 7 A MN 9,500,000 86.4 
@ucenslandien ete cress Manes Sek 1,000 ,000 PARLIN be Beet veteran eee Pata ea 39,000,000 97.5 
OOULE AUS tN Ae eye eetieys cee th otal are tebe ows. erotic eM clone oe il ean ciz ie ays tn elon 3,800,000 | 100.0 
MERasmanian mente arc tate. 1,100,000 10.0 9,900,000 9020) Nea sacavacee tes eset meoees 
WANGRIGS OS ae os eye hee Rte Pe Renate tL aod Ce ne Cas PO ee ee 9 8,000,000 | 100.0 
NViGctenmmAtistralig acces test iaeserh ini aenvene seve cores tell reer | eter eae AR Gan at | eee 16,491,500 | 100.0 
Sota. cee estos an 3h 3,600,000 4.0 9,900 ,000 11.0 76,791,500 85.0 
New: Zealand: i's. (iso... cm efomteaicn > 11,610,270 68.0 5,463,650 3220) | castes atiie al aoe eee 
Oceania: 
New Guinea— 
SerGrshinpr ties ok otc Payee oA eo shane sack ee Lt een pe Oe ee Olena ae 82,196,000 | 100.0 
TEXTING secs rod cu penton Cae lel chek Renee eter aN [EAR od Mg enh hep ar te Mee rl Lo egy | 77,824,000 | 100.0 
PLO b alm e pert ena GRE ea is [ie crepe Cotte bu acaneeciai| loot ate tate Iai me a aeez sen ee 160,020,000 | 100.0 
Melanesia: 
Bismarck -ATehimpelse Oy as aioe te |'eclon Gite oe acter cee eee lta ete ase | ee 6,400,000 | 100.0 
News © aledonigt:asttncs cry Lda ratty cnatin lee Fence all acewa Sheet) aoe teen cand teass, | eens 494,000 | 100.0 
iNew ELGDricies airs terete sonnet igre Ae enrilameaac reel ees ee een pad |) Meine 359,460 | 100.0 
Solomonvislanids te. ects 3 6 claro cma re elllc hacen eomese terete cant Cheeni 5,440,000 | 100.0 
AVION TSS ae Oks Be i ees ie Ane rere uae lor a Messe ol |G a pt Re eee cil leeae meme 270,720 | 100.0 
Micronesia: 
(CUUSTI aoe anes here gate a eC TRUE EE RCT aD td Ea ere (aera Ba mea ante (agen oe 6,400 | 100.0 
PIA WANARVISIANGST:: Cramssaes Sau hilies, dans icheig. Mesa sociale wore sea tale ge eine ketene. tac nme sas 1,031,840 | 100.0 
BAC YUE OB ENOTS Seon oii vens sa uateFaa esto slah erst los uel nss lavas osinae ta he tlcd| nioesi ate tI tenrel Me a errhp ber !T cr olgeg Petre IPs een ante ate atte ey I eee tee . 
Polynesia: 
TORT sie ie Se Oe ae EE ee | Pee Iran ECs Peer (Carer nae seven ener ia # 1,189,600 | 100.0 
Saree AT atl heiel oes es es nan uate dere pea ctl eet zl ean Sma eerie eaea | aes ee 483,840 | 100.0 
Sacre hyp slam san cy euneek ees leer wie Paden p ao pres | Gat ee eT et eset apenas Cec Rete 101,920 |} 100.0 
ANVIL HES SINS oop ergs tae Bennet 08 Lene ae Seiad eA [we ean ae Af Roe 295,520 | 100.0 
FROG OL OC RAINE ois ns ue rh ail tcasccYors perc aate ote] (Scere OUT | as caster eral eee ic ene egies cea 176,093,300 | 100.0 
Grand totale.c.9. venue: 15,210,270 5.4 | 15,363,650 5.4 | 252,884,800 89.2 


PUBLIC AND PRIVATE OWNERSHIP OF FORESTS, AND FOREST 
CONSERVATION 


The character of ownership undoubtedly has a profound influence 
upon the utilization and perpetuation of the forests of a country. It is 
a common belief that forests are better managed where they are mostly 
in public ownership, and with some exceptions this is true for the older 
Europeaff states. Several factors, however, affect the progress of forestry. 
In most new countries natural resources are abundant but population is 
sparse, financial resources limited, and the need is great for development 
of public works such as building of roads, railroads, and irrigation or 
drainage works, or for the building up of new industries and encourage- 
ment of immigration. In such cases there is a tendency at first to dispose 
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TABLE 15.—CHARACTER OF OWNERSHIP IN EUROPE 


Country 


Public forests! 


Private forests 


Area—acres 


Area—acres 


Forest 
regulation 


IAUISCEIS. eae eae 


Belgium........ 


Bulgaria...2.. 5 


Czechoslovakia. . 


Denmark....... 


Esthonia....... 


Biniand). nea. 


2,704,000 


502,880 


6,231,340 


4,457,000 


460 , 900 


168,200 


17,342,910 


38 .0 


82.9 


36.1 


52.9 


8.6 


35.1 


4,896,000 


818,360 


1,284,080 


7,897,000 


411,100 


1,796,750 


32,067 ,090 


62.0 


Aol! 


63.9 


47.1 


64.9 


Before the war public 
forests well managed. 
Public control also over 
private forests which 
were considered pro- 
tection forests. 


Strict regulation of pub- 
lic forests. No control 
over private timber- 
lands except where of 
public importance. 


Good forest laws on the 
statutes but until re- 
cently ineffective. 
Regulation extends to 
both public and private 
forests. 


Strict regulation of pub- 
lic forests. Consider- 
able control exercised 
over private timber- 
lands. 


Both public and private 
forests well regulated. 


Before the war public 
forests well managed. 
Control over private 
forests extended only 
to protection forests. 


Strict regulation of pub- 
lic forests. Control 
extends also to cuttings 
on private timberlands; 
special provisions for 
the regulation of pro- 
tection forests. 


i” 
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TABLE 15.—CHARACTER OF OWNERSHIP IN EvuropE—Continued 


arc a 


Public forests! Private forests 
Country Forest 
Per Per regulation 
Area—acres Area—acres 
cent cent 
IBMANICE Sc eens 8,438,050 | 34.5 | 15,982,100 65.5 | Strict regulation of pub- 
lic forests. Control 
Alsace- over private forests 
Lorraine.... 871,900 | 80.1 216,370 | 19.9 only when they are 
protection forests. Pri- 
vate forests well man- 
aged without public 
compulsion. 
Germany......-. 16,267,850 | 52.7 14,637,990 | 47.3 | Strict regulation of pub- 
lic forests. In majority 
of States government 


control over private 
timberlands extends 
only to protection for- 
ests; in a few there is 
‘reasonable control over 
clearing and devasta- 
tion. Private forests 
well managed without 
public compulsion. 


Great Britain 
and Ireland... 120,960 | 3.6 | 3,194,240 96.4 | Fair management of pub- 
lic forests. No public 
control over private 
timberlands, which, 
however, are well cared 
for by their owners. 


Greece... ...+ +6. 4,001,400 | 90.0 444,600 | 10.0 Theoretically both public 
and private forests 
under government su- 
pervision. The laws 
are ineffective. 


Hungary...---. 944,400 | 30.0 2,203,600 | 70.0 Before the war public 
ca forests under govern- 
ment supervision. Pub- 
lic control over private 
forests only in protec- 

tion areas. 


tees see 
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TaBLE 15.—CHARACTER oF OWNERSHIP IN EvropE—Continued 


-__ 


Private forests 


Per 


Area—acres 
cent 


Forest 
regulation 


Public forests! 
Country 

Area—acres ve 

“ee cent 

Ttalyare cet tenae 7,082,500 | 49.7 
Jugo-slavia..... 11,493,830 | 66.6 
Tsatwial gees fete 915,700 | 30.1 
Lithuania...... 1,659,600 | 37.2 
Luxemburg..... 79,040 40.0 


7,169,500 | 50.3 


5,764,170 | 33.4 


2,123,850 | 69.9 


2,806,900 | 62.8 


118,560 | 60.0 


Government control of 
public forests. Control 
over private timber- 
lands only in protec- 
tion zones. Private 
forests fairly well cared 
for by their owners. 


Before the war public 
forests under govern- 
ment control. Control 
over private timber- 
lands extended only to 
protection forests. 


Before the war public 
forests regulated. Pub- 
lic control of private 
timberlands only in 
case of protection for- 
ests. 


Before the war public 
forests regulated. Pub- 
lic control of private 
timberlands only in 
case of protection for- 
ests. 


Public forests _ strictly 
regulated. Public con- 
trol over private tim- 
berlands confined to 
prevention of clearing 
and safeguarding for- 
ests in protection areas. 
Private forests well 
cared for by owners. 
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Tas Le 15.—CHARACTER OF OWNERSHIP IN EvRoPE—Continued 


Public forests! Private forests 


Forest 


Per Per regulation 
Area—acres Area—acres 8 
cent cent 


Country 


Netherlands... . 196,290 | 30.6 444,540 | 69.4 | Public forests regulated. 
Reasonable public con- 
trol. over private tim- 
berlands. Private tim- 
berlands well cared for 
by owners. 


Noerway........ 3,577,890 | 21.0 | 18,459,680 | 79.0 | Public forests regulated. 
Reasonable public con- 
trol over cuttings on 
private timberlands. 
Private owners on the 
whole take fairly good 
care of their forests. 


Rolanday ss. ees 6,650,060 | 30.4 | 15,231,080 | 69.6 | Before the war public 
forests regulated. Pub- 
lic control over private 
timberlands only in 
case of protection for- 
ests. 


Portugal>. . . 2 86,890 | 1.7] 4,913,110 | 98.3 | Public forests properly 
protected and regu- 
lated. Public control 
over private forests 
when considered of 
public importance. 


UI ANIA cas ce 11,053,060 | 50.8 | 10,704,940 | 49.2 | Laws are on. statute 
books for government 
regulation of all public 
forests. Private tim- 
berlands also are sup- 
posedly under public 
supervision where pro- 
tection is of public im- 
portance. The laws 
are not fully enforced. 
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TaBLE 15.—CHARACTER OF OWNERSHIP IN EvropE—Continued 
eee 


Private forests 


Country 


Public forests! 


Area—acres 


Area—acres 


Forest 
regulation 


Russia?...... 


European 


Caucasus. . . 


Spainty ee 


Sweden..... 


Switzerland. . 


Total. 


1Public forests in this and succeeding tables include tho 
municipalities, communes, religious 


245 , 282,700 


1,744,400 |} 31.9 


ae 70.4 


11,886,350 


13,131,000 | 23.6 


72.5 


.. (879,033,100 | 54.0 


122,008,300 


3,729,100 


5,000,000 


42,419,000 


638 ,000 


322,380,010 | 46.0 


data see the descriptions of the individual countries. 
*Productive forest only. 


68.1 


29.6 


76.4 | Public 


27.5 | Public 


Before the war public 


forests under govern- 


' ment regulation; also 


public control over 
private lands declared 
protection forests. 


Public forest lands under 


government supervis- 
ion, also private lands 
located in ‘‘protection 
zones.” No regulation 
of cutting on private 
forest lands. 


forests _ strictly 
regulated. Public con- 
trol extends to cuttings 
on private timberlands. 
Private _ timberlands 
under forest manage- 
ment. 


forests under 
strict government regu- 
lation. Public control 
also over private tim- 
berlands, both protec- 
tion and all other 
forests. Private forests 
as a rule under forest 
management. 


se belonging to states, 
and other semi-public corporations. For detailed 


of large areas of public lands or other valuable public resources for the 
purpose of stimulating or rewarding development. This has been the 
experience of many countries in North and South America, Africa, and 
elsewhere. Even when title to the land is retained, the resources are 


THE GENERAL SITUATION | 25 


usually exploited in as wasteful a manner as those in private ownership. 
In most of the countries of Africa and South America, for instance, even 
in the colonies of the European nations which take good care of their 
own forests, the ownership of a large part of the timberlands by the crown 
or by the state has little effect upon their development and preservation. 

Other factors to be taken into account are the political and financial 
stability of the governments and their ability to exert effectual control 
over the exploitation of the public forests as’well as those in private 
ownership. With few exceptions, such control is possible only where it 
has the backing of public opinion founded upon an appreciation of the 
need for conservative handling of the natural resources. In Turkey, Bul- 
garia, and Greece, for instance, the proportion of forests in public owner- 
ship is larger than in France or Germany, yet they are in a deplorable 
condition, in some cases worse than those privately owned. On the other 
hand, .in some countries the forests may be well managed, yet the area 
owned by the state may be comparatively small. The reason for this 


TABLE 16.—CHARACTER OF OWNERSHIP IN ASIA 


Public forests Private forests 


Country Forest 


Per Per regulation 
Area—acres Area—acres 


Aho lramistaniin cele| aecceircta cia a al erase Mie alis, Whar astsee unl omer ayer) = No information. Prob- 
ably no control over 
any forest. 


ENTE CB, oy alec ey 6 ea OL DATE ROPE) [Ue PLere | Stone ome ect Nol ere eee No information. Prob- 
ably no control what- 
ever. : 


British East : er 
Indies rae sie AQ 5504; 0009 LOOZO) aqme tea. ores: sever Forest policy just in its 
inception. 


Gevioninn cra a0 12,926,080 | 99.2 104,960 0.8 | Government control over 
all public forests. Law 
still lacks power over 
privately owned lands. 


hin ate eows er netstat cs teuers aillatenes’ Sie Large part | prob-| Some educational and 
ae ably in| public} forestry propaganda 
ownership work. No public super- 
vision of forests. 
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TaBLE 16.—CHARACTER OF OWNERSHIP IN As1A—Continued 
Public forests Private forests 
Forest 
Country Per Per regulation 
Area—acres Area—acres 
cent cent 

Dutch East In- 
dies (total). . ./138,905,100 | 90.0 | 15,433,900 | 10.0 | The teak forests of Java 
Celebes...... 11,097,000 | 90.0 1,233,000 | 10.0 are under careful goy- 
Dutch Borneo.| 93,155,400 | 90.0 | 10,350,600 | 10.0 ernment management. 
Java& Madura} 6,446,700 | 90.0 716,300 | 10.0 All other forests in 
Sumatra...... 25,650,000 | 90.0 2,850,000 | 10.0 Java and in the other 
All others... .| 2,556,000 | 90.0 284,000 | 10.0 islands do not receive 

much supervision. 

French Indo- 

Chinameca: 62,000; 0003) LOOK On pratt atelloeeee The reserve forests are 
strictly regulated. For 
the remainder, all of 
which are public for- 
ests, there are only a 
few restrictions as to 
the cutting of certain 
kinds of trees. 

India (total)... .|210,859,520 | 81.1 | 49,280,000 | 18.9 The state forests in 
British eo. 166,059,520 | 77.1 | 49,280,000 | 22.9 British India proper 
Native states..) 44,800,000 100.0 |............]...... and the Native States 

are under manage- 
ment of trained forest 
staffs. No public con- 
trol over the rest. 

) AAI a enertee or 29,042,480 | 62.3 | 17 559,700 | 37.7 | Strict public control ex- 
Chosen, For- ists over both public 
mosa, and and private forests. 

Saghalien... Data} not |available. 

Malay  Penin- 
sula (total). ..] 21,930,240 | 97.2 640,000 | 2.8 | Forest legislation exists 
Malay States with regard to the pro- 

Federated ..;|. 18,440,000 (100.0 |... 52. .5c5clun ee o. tection of forests and 

Malay States forest products. Forest 

Unfederated| 8,320,000 | 92.9 640,000 | 7.1 management, however, 

Straits Settle- is just beginning. 

ments,..... 270 240 1100.0) en tee a cae eae 

Meso POtAMUR OAL Mai cis voce APE erewh |e Rete enn Loree No public control and - 

no forest management. 


ee ed 
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TABLE 16.—CHARACTER OF OWNERSHIP IN ASIA—Continued 


Public forests Private forests 
Country 
Per Per 
Area—acres Area—acres 
cent cent 
Palestine and 
SNaitha- ap pate 677,600 | 88.0 92,400 | 12.0 
Porcine. <. 3270000005200 ONE Seecsna neve wielite pee 
Philippines..... 37,440,000 | 97.5 960,000 | 2.5 
Russia (Asiatic) 
(total) ewe 1,081,973,570 | 95.2 | 54,179,580 | 4.8 
Siberiatees so: 1,037,600,000 | 95.8 | 45,900,000 | 4.2 
Trans-Cauca- 
BUS ceahetes 6,698,800 | 51.5 | 6,296,700 | 48.5 
Turkestan... .| 37,674,770 | 95.0 1,982,880 | 5.0 
IAT eee wi ecare cy 35-000 000) | TOOL) | aevccer treks eielinitoreces 
MMUTKCY 30 een > 16,677,190 | 93.9 443,810 | 6.1 
x 
Total!... .|1,719,935,780 | 82.0 |138,694,350 | 6.6 


Forest 
regulation 


No information avail- 
able, but evidently no 
care of the forests, all 
of which are in public 
ownership. 


Competent government 
supervision is provided 
for the forests, nearly 
all of which are pub- 
licly owned. Forest 
management, however, 
is still in its infancy. 


Before the war nominal 


government supervi- 
sion existed over all 
state forests. In view, 


however, of the vast- 
ness of the forests and 

their low exploitation, 
such supervision was 
not very effective. 


The forest department 
exercises fairly rigid 
control over the teak 
forests. Supervision is 
lax, however, with re- 
gard to all other for- 
ests. 


Theoretically all forests 
are under state super- 
vision, but it is in- 
effective. 


UE EEE 


18tatus unknown, 237,384,460 acres, or 11.4 per cent of the total area. 
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TABLE 17.—CHARACTER OF OWNERSHIP IN NoRTH AND CENTRAL AMERICA 


Public forests Private forests 


Country 
Area—acres 


Canadaaeenonre 556, 746, 240 


Central America: 
British 
Honduras 
(Belize)....| 1,570,000 


Costa Rica. ..| Much (possi 
ownership, 


Guatemala... .| Most of fore 


Honduras....| Large part is 


Nicaragua....| Mostly in pu 


Panama...... Mostly in pu 


Salvador..... Practically 


Area—acres 
ent cent 


93.3 | 40,000,000 | 6.7 


40.0 | 2,255,000 | 60.0 


bly twl/o-thirds) in plublic 


st land} is public. 


publicjly owned. 


blic ownership. 


blic ow/nership. 


all prilvate. 


Forest 
regulation 


150,000,000 acres of pub- 
lic forest dedicated to 
permanent timber pro- 
duction and under di- 
rect public supervision. 
Limited regulation of 
cutting on remaining 
public lands. No pub- 
lic control over private 
lands; small portion 
well managed by 
owners. 


No regulation for public 
or private forests. 


Some regulation of both 
public and private for- 
ests. 


No regulation of private 
forests. Good laws for 
public forests, but not 
known as to enforce- 
ment. 


Little restriction except 
collection of license tax 
on public forests. 


Little restriction on cut- 
ting. 


Some regulation of ex- 
ploitation of public 
forests. 


Strict public regulation 
of cutting in private 
forests. 


a EEE 
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TaBLE 17.—CHARACTER OF OWNERSHIP IN NorTH AND CENTRAL AMERICA—Continued 


Public forests Private forests 
Country pore 
regulation 
Per Per 
Area—acres Area—acres 
cent cent 
IME KI COW ..02 Se toe=y A large part} is publlic. Public forests more or 
less protected. Private 
ones not, but may be 
under new law. 
Newfoundland | Practically |all pubjlic. Mostly held under license 
and Labrador. by operators. Limited 


amount of protection. 


United States!.. .| 98,164,000 | 20.9 |371,311,000 | 79.1 | Almost all the public for- 
est is in national or 
State forests, and is 
protected and managed 
for permanent timber 
production. Much of 
the private forest espe- 
cially in the northeast- 
ern and western States 
is given some protec- 
tion, but very little is 
managed as permanent 
resource. There are no 
legal restrictions on ex- 
ploitation of private 
forests. 


Alaska’ no. so: All public. 20,580,000 acres under 
Forest Service regula- 
tion. No protection 


for rest. 
West Indies: 
British West 
Indies: 

Bahamas... 320,000 | 86.5 50,000 | 14.5 | Little regulation of crown 

lands or private lands. 
a j 
Barbados... .| AJl private. No regulation. 
Bermuda...| All private. Handled conservatively. 


1 Timber forest, not including pifion-juniper, mesquite, and other woodland. 
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TaBLE 17.—CHARACTER OF OwneERSHIP IN NorTH AND CentTRAL AMERICA—Continued 


Public forests 


Private forests 


Country 
Area—acres Fer Area—acres cs 
cent cent 
W. I—Contd. 
B. W. I—Contid. 
Jamaica. ...| Crown land |10 to 2/0 per cent. 
Leeward Is- 80,000 | 78.0 22,500 | 22.0 
lands 
Trinidad 740,500 | 97.9 16,000 | 2.1 
and To- 
bago 
Windward 75,000 | 95.5 3,500 | 4.5 
Islands 
@ubavacy oe 1,950,000 | 15.0 | 11,050,000 | 85.0 
Dutch West | All private. 
Indies 
French West | Practically alll privlate. 
Indies 
TATED Otemlayte: Large areas |in publlic ownership |and 
consideraj|ble prilvate. 
Porto Rico... 52,500 | 11.9 389,000 | 88.1 


Santo Domin- 
go 


Virgin Is- 
lands of 
the United 


Mostly in pulblic ow|nership. 


All private. 


Forest 
regulation 


No regulation. 


Crown and private for- 
ests regulated, except 
small areas on a few is- 
lands. 


About one-fourth of 
crown forest reserved 
‘for permanent forest. 
Cutting on rest con- 
trolled by government, 
but may be cleared. 


Public forests regulated. 


No regulation. Has a 


Forest Service. 


No regulation. 


Strict regulation of pri- 
vate forests. 


No regulation for public 
or private forests. 


Public forests regulated; 
private not. 


Little regulation of pub- 
lic or private forests. 
Forest. Service estab- 
lished 1920. 

No regulation. 


States 
a tS tt 
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is that economic conditions make conservative methods more profitable 
than destructive ones, or that public regulation of the handling of private 
timberlands is effective. 

The character of private ownership may also be an important factor. 
Timberlands ordinarily can be more efficiently and economically managed 
for continuous production when in sufficiently large units to make possible 
annual returns, and to warrant the employment of trained managers. It 
has been the experience in many countries where the desirability of con- 
servative forest management is generally recognized, that the larger 
private holdings are usually better handled than the small ones, and in 
some cases even better than those belonging to the public. 

A study of the status of forest ownership in the various countries, 
therefore, does not enable one to draw categorical conclusions as to the 
relative advantages of public and private ownership, nor does it alone 
afford any indication as to the progress in forest conservation. It is 
necessary to know also what legislation, if any, is in force with respect to 
public and private timberlands, and how far such laws are effective. 
Data on these points, as well as on the ownership of the forests of many 
countries, are incomplete. As far as available they are summarized 
in Tables 15 to 20. Unfortunately, statistical data regarding the size of 
private holdings are lacking. 


TaBLe 18.—CHARACTER OF OWNERSHIP IN SouTH AMERICA 


i 


Public forests Private forests 
eo Forest 
Country Per Pee regulation 
Area—acres Area—acres 
cent cent 
Argentina...... 23,100,000!| 8.7 |240,900,000?) 91.3 | Some protection for pub- 
lic forests. Little regu- 
lation. 

Bolivia......... 100,000,000 | 78.1 | 28,000,000 | 21.9 | No regulation for public 

or private forests. 
Brazil, core, crnsesic Large propojrtion bjelongs to stat es, Forest Service established 
smaller amljount tjo federal gove|rn- by law of December, 
ment. 1921; to exercise cer- 
I tain control over na- 


tional forests and pri- 
vate ones where essen- 
tial for protection. 


1 Besides an unknown area belonging to individual provinces. 
2 Includes an unknown area belonging to individual provinces. 
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TABLE 18.—CHARACTER OF OWNERSHIP IN SouTH AMERICA—Continued 


Public forests Private forests 
Courtesy ; Forest 
Avee= aed Per |, ee al Per | regulation 
cent | cent ) 


: 
British Guiana. .} 49,204,000 | 98.8 576,000 | 1.2 | Crown lands regulated. 
No control over private 
forests. 


Chiles seeaenee. Mostly in pu|blic ow nership. Some public forest re- 
served. Little regula- 
tion of others. Coal 
mining companies raise 
timber in plantations. 


Colombia....... Mostly in pu blic ow/nership. No regulation of private 
forests. Laws provide 
for regulation of cut- 
ting on public forests. 


Dutch Guiana Practically ajll publi'ec. No regulation. 
(Surinam) 
Eeuador........ Much owneld by the State. No regulation. 
French Guiana | Practically ajll publijc. No regulation. 
(Cayenne) 
Paraguay. -2.. 750,000 | 2.0 | 36,250,000 | 98.0 | No regulation. 
PERU rie fate Mostly in public ownership. No regulation. 
gaye ce ts, te gate eee 1,070,000 100.0 | No regulation. 
Venezuela. ..... 72,965,000 | 70.0 | 30,875,000 | 30.0 | Laws provide for regula- 


tion of exploitation of 
both public and pri- 
vate forests. 


-_ eee 


The data indicate that about two-thirds of all the forests of the 
world is owned by the public, and one-third is in the hands of private 
corporations and individuals. It is significant that the largest proportion 
of public forest is not in the older countries where the policy of continuous 
timber production is most firmly established, but in the less developed 
regions such as tropical Africa, America, Asia, and Australia, and north- 
ern North America and Asia. In the older countries the public forests 
as a rule do not include the lands capable of the greatest production, but 
are largely residual holdings in the less accessible and more mountainous 
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districts, where the growth of timber is comparatively slow. The private 
forests are on better sites, whose productive capacity under proper man- 
agement would be much greater than those belonging to the public. 


TaBLE 19.—CHARACTER OF OWNERSHIP IN AFRICA. 


Public forests Private forests 
Country. S Forest 
Area—acres ** | Area—acres ee mee eton 
cent cent 
Belwiane@-ongorrs tate i-escce feral eorell sii aaah liane ed. No forest regulation ex- 
cept as to cutting of 


certain kinds of timber 
above a specified size. 


British Africa: 


British East 3,200,000 | 98.0 64,000 | 2.0 | Forest policy in forma- 
Africa tive stage. 
British West 
Africa: 
Gold Coast) 24,390,400 |100.0:)..........2-/...5.% Forest policy in forma- 
and tive stage. 
Ashanti 
Nigeria 139) 0765 0005 |LOORO! heer cota cr N heaters Forest regulation con- 
(North- fined to protection of 
ern, trees of specified size. 
South- Forest policy still in 
ern, and formative stage. 
Lagos) 
Sierra Leone DIS O00 s TOOKOP| lnm peasenee teal cua Forest regulation just be- 
ginning. 
Nyasaland.... 2820008 |LOOROF |e tecncreerella ear. Considerable planting ac- 


tivities. Forest regula- 
tion in formative stage. 


Rhodesia 35,136,000 | 60.0 | 23,424,000 | 40.0 | Public regulation consists 
(Southern) of prohibiting the cut- 
ting of young trees; 

also, cutting along pub- 

lic streams, regulation 

of the use of fire, and 

special protection for 


I certain species of trees. 
Forest regulation just 
beginning. 

Uganda...... 896 000A KOO): Oil are etecer-ree ceelirie erots Practically no public reg- 


ulation of forests. 


ee UU EEE UES EEE EEE SSUES EEE 
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TABLE 19.—CHARACTER OF OwNmRSHIP. IN AFRICA—Continued 
Public forests Private forests 
C Forest 
Jountry lati 
Per Per regulation 
Area—acres ae Area—acres ee 
British Africa— 
Contd. 
Union of 585,600 | 39 925,440 | 61 Fairly strict regulation of 
South Africa public forests. The 
law provides also for 
the protection of pri- 
vate forests and regu- 
lation of cutting, graz- 
ing, pasturing, and 
hunting and fishing in 
the forests. 

Sudan) atk Forest Department pro- 


Other British 
dependen- 
cies 


Former German 
Africa 

French Africa: 
Algeria....... 


Tunisia. 


4:(8, 5816-10, <8 16)» fa) -avra iltetay,Wi6i «ie 


5,592,000 | 74.6 


2,825,000 | 94.2 


1,908 ,000 


175,000 


Data lacking. 


tects and manages re- 
served forests (170,000 
acres). 


Most of 
forests are in public 
ownership, but are not 
regulated. 


No public regulation of 


forests. 


25.4 | Forest Department ad- 


ministers state, com- 
munal, and public for- 
est reserves and _ pri- 
vate forests in which 
the state, communal 
and public institutions 
have joint proprietary 
rights. The govern- 
ment also is charged 
with the reforestation 
of private lands of pub- 
lic importance. 


5.8 | Forests have been under 


regulation for the past 
35 years. 


eee 
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TaBLe 19 —CHARACTER OF OWNERSHIP IN AFRICA—Continued 


Public forests Private forests 
Country Forest, 
Area—acres eg Area—acres Sy regains 
cent cent 
French Africa— 
Contd. 
MOU CEBU CT CI Ap Gy fa: a. sick ori tallnaeNe ce | rere oe a asa ais oe ones No data as to ownership; 
Colonies | most of forests public 
| property. Forest reg- 
ulation just beginning 
in Morocco; forest pol- 
icy in formative stage 
for Ivory Coast. 
French Congo and 
probably the others 
have no forest ad- 
ministration. 
Independent 
States: 
ENV OYSTER EC ERERRERE Auctions koeon tha. Ir argc Pome coal tear: No public regulation of 
MECN Tears aie | eae eran ti or tea ta nae || ave EMaa hes vementeeellecays tetaed any kind. Forests 
largely unexplored. 
FLEA ESAAMP AERC eLe mars | fey e ee tevorts oy tere ize tue even tusele me ohene | lentes mee No public regulation of 
any kind. Forests 
largely unexplored. 
ELIT OCS pete | (ou 201 oceans TOs asd shay | [oe tncersvaie eneaoten ......| No public regulation of 
Africa any kind. Forests 
largely unexplored. 
MMe APR TLIOD fc) y gerks d atelat,|S an feae aes einle pease cet oe No public regulation of 
any kind. Forests 
largely unexplored. 


Only 10 or 15 per cent of the world’s timberland, however, is being 
handled as a renewable, continuously productive resource, while 15 or 20 
per cent additional is more or less protected from destruction but still 
regarded as a timber-mine, and the greater part, from 65 to 75 per cent, 
receives fo care whatever. By far the greater part of that under con- 
servative management is in public ownership, and public regulation of 
private forests, with a few exceptions, is extended only to those classed 
as protection forests, whose preservation is a public necessity. 

That it is much more feasible to regulate cutting on public forest lands 
than on those belonging to private individuals has been proved by the 


36 FOREST RESOURCES OF THE WORLD 


experience of several countries. Norway, France, Germany, Belgium, 
Italy, and others have been gradually taking back into public ownership 
the private forest lands whose preservation can not safely be entrusted 
to private owners, and only recently the United States has undertaken a 
similar policy, in the purchase of forest lands by the Nation and the 


TaBLE 20.—CHARACTER OF OWNERSHIP IN AUSTRALIA AND OCEANIA 


Public forests Private forests 
Forest 


regulation 


Country 

Per Per 
Area—acres Area—acres 

cent cent 


Australian Com- 
monwealth: 
New South 8,000,000 | 72.7 3,000,000 
Wales 
Queensland. ..| 34,000,000 | 85.0 6,000,000 
South Aus- 


27.3 | Each State of the Com- 
monwealth: has an or- 
15.0 ganized forest depart- 
ment. Government su- 


Gralla sce |) 358005 0008 | LOOOn sere een | ena pervision over reserved 
Tasmania....| 1,672,000 | 15.2 9,328,000 | 84.8 state forests; public 
Victoria...... 7,800,320 | 97.5 199,680 | 2.5 control over privately- 
Western Aus- owned forests in sey- 

tralia......| 16,291,200 | 98.8 200 , 320 1.2 eral states. 

Lotaleereeer 71,563,520 | 79.3 | 18,728,000 | 20.7 


New Zealand. ..| 10,478,080 | 61.4 | 6,595,840 | 38.6.| Government regulation 
of all state forest lands; 
some regulatory power 
over cuttings on pri- 


vately-owned timber- 


lands. 
Oceania: 
New Guinea: 
Bretish a $2) L9G O00 | TOOHOn| ma. ie eras eee are In most cases no forest 
Dutch. .).. Uther VN) MOOD Am coc wa onwulelloe aca regulation of any kind, 
_———————— a a a Oe Cheronismntertte 
Lota se ty.0ut 1605020000 T1002 On| ats anaes lease tion, it is confined to 
licenses for cutting tim- 
ber by the natives. 
Hawaiian Is- 558,660 | 54.1 473,180 | 45.9 | Forest reserves under 
lands government supervi- 
sion; no other public 
control. 
DOtah eet 160,578,660 | 99.7 473,180 3 
Grand total ./242,619,740 | 90.4 | 25,797,020 | 9.6 
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individual States. Canada, on the other hand, has retained most of her 
timberland, and can adopt conservative methods of handling it without 
being hampered by conflicts with private property rights. In this respect 
most of the tropical countries have the advantage of still owning the 
greater part of their forests. As soon as economic conditions require it 
they will be able to profit by the experience of the older nations, and to 
organize their forests as permanent sources of timber both for domestic 
consumption and for supplying the world markets. 


THE WORLD’S PRODUCTION OF WOOD 


Approximately 56 billion cubic feet of wood is cut each year from 
the forests of the world. Of this amount, 26.1 billion feet, or 46.4 
per cent, is timber of fair size or good quality, suitable for making 
sawed lumber and for various industrial uses, while 30.1 billion feet, 
or 53.6 per cent, is mostly small or inferior material, cut chiefly for 
firewood. 

While the figures are based partly on estimates for countries lacking 
statistics, those giving the production of saw timber may be accepted as 
within 15 to 25 per cent of the actual production. For estimating the cut 
of firewood, however, there was much less complete statistical basis, and 
the figures given are extremely conservative. A large proportion of that 
sort of material is cut and used locally, and is not recorded in the 
statistics even of the most completely organized countries. It would 
probably not be greatly overstating the facts to say that the total cut of 
firewood is at least 50 per cent greater than indicated by the tables.’ 
By continents, the annual production is as follows: 


TaBLeE 21.—ANNUAL PrRopucTION oF Woop 


a 


Sawtimber Firewood All Wood 
Continent Ses | eae 
Total nos Total Fer otal euler 
acre acre acre 
'M cu. ft. | cw. ft. M cu. ft. | cu. ft. Micu sts \cus fe 
North America... .| 14,985,615 | 10.4 12,820,805 8.9 27,806,420 | 19.3 
GTOpe setae eer 9,160,236 | 11.9 7,842,851 | 10.1 17,003,087 | 22.0 
PARIS Ref cheu ses. Oeranicoyy 1,556 , 268 0.8 6,372,762 3.0 7,929 ,030 3.8 
South America... . 258 ,605 0.12 2,232,860 1.07 2,491,465 1h 
ING er 5 geen 62,450 0.08 654 , 923 0.82 117,313 0.9 
Australia and 
Oceania......... 92,741 0.33 181,947 0.64 274 , 688 0.97 
Motalsee. ae 26,115,915 3.49 | 30,106,148 4.02 | 56,222,063 Uoaul 


nn LE UEEEIEE EEE EES SEE 
1 Much of the firewood, however, is cut from scattered trees and does not constitute a direct drain upon 
the forests. 
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North America produces half of all the wood cut in the world, and 
North America and Europe together nearly 80 per cent of the total. They 
produce an even greater proportion of the sawtimber, or more than 90 
per cent. Africa cuts the smallest amount of large-sized material, only 
0.25 per cent, but with a fairly large cut of firewood has a total production 
greater than that of Oceania and Australia, which is only 0.5 per cent 
of the world production. 

Coniferous woods constitute about 27.5 billion cubie feet, or 49 per 
cent of the total, temperate hardwoods about 23.5 billion feet, or 42 per 
cent, and tropical hardwoods the Tremainder, only 9 per cent. Of the 
sawtimber alone the proportion of coniferous wood is still greater, being 


TaBLE 22—Annvat GrowrH AND Propvuction or Woop mx Evrore 


| Annual growth Annual cut Exeess 
Country j | 
i x Average |Cut ever) Growth 
Total | Sawtimber Firewood per acre | cout wala 
eS | a. 
! 
M cu. ft |cuft.| M cu. ft M cw. f | cw RR. | Mew M ew 
Austria... 265,000 | 34.9 | 132,500 265,000 | 34.9 
Belgium... ..__. 75.789 | 57.4] 28,734 $,20 63.0 > 
Bulgaria... _. _| 112,000 | 14.9 18,576 68,192 9.2 
Czechoslovakia. . 564,800 | 45.7 | 353,000 564,900 | 45.7 
Denmark... .. 40,000 | 45.9 13,500 35,500 40.7 
Esthonia. .... . 68,773 | 35.0 67,375 122,500 2.3 
Finland... ..... 1,242,000 | 25.1 S77, 776 1,316, 664 26.6 
Brameg ig 02 $90,000 | 36.4 / 275,000 $90,000 | 36.4 
Alsace-Lor- 
Taine... 73,000 | 67.1 25,000 73,000 | 67.1 
Germany... .._. 1,545,000 | 50.0 S458 1,172,395 37.9 
Great Britain 
and Ireland... 47,475 | 14.3 20,000 25,000 45.000 13.6 
Greece... 2.2... 90,000 | 20.2 36,430 385,002 121,432 27.3 
Hungary. ...... 126,000 | 40.0 14,200 0,300 94.500 30.0 
1 ASS RR ge 413,222 | 29.0 72,716 | 388,356 461,072 | 32.4 
Jugo-slavia . 690,000 | 40.0 | 284,520 499,140 TS , 660 45.4 
Pater. .c oes 106,384 | 35.0 68,750 356,250 125,000 41.1 
Lithuania... ... 156,328 | 35.0] 102,300 $3,700 186,000 | 41.6 
Luxemburg... . - 6,000 | 30.4 2,100 3.900 6,000 30.4 
Netherlands. . 32,042 | 530.0 16,02] 16,021 32.2 30.0 
Norway... .... $20,500 | 18.8 | 282,700 | 149,300] 432,000 | 95 4 
Poland... ...... 777,488 | 35.5 302,500 365,000 667,500 30.5 
Portugal... .... 100,000 | 20.0 26,000 74,000 100,000 | 20.0 
Rumania....._. 370,650 | 17.0 1d, 150,900 301,900 13.9 
ae 12,711,000 | 28.9 /4,000 3,000,000 | 7,000,000 | 15.9 
Caucasust....| 250,000 13.5 125 125,000 250,000 13.5 
Spain ......... 120,000 | 7.1 127,000 160,000 9.5 
Sweden... _. 1,312,080 | 23.6 373,411 826 28.2 
Switzerland... _| $1,000 | 34.9 45,360 000 s.9 
Total. 22,586,531 | 29.2 OST | 22.0 [762,280 


at scree 5d. casa See gee ee 5,583,444 


1 Includes Asiatic Caucasus. 
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approximately 75 per cent, as against 22 per cent for temperate hard- 
woods and less than 3 per cent for tropical hardwoods. These figures 
show that the economic importance of the conifer forests of the northern 
hemisphere is far greater than their relative area would indicate, and that 


TABLE 23.—ANNUAL GROWTH AND PRODUCTION OF Woop In ASIA 


Oo  ———— 


Annual growth Annual cut Excess 
Country | cr ‘ 
Total Per Sawtimber, Firewood Total Average |Cut over, Growth 
acre per acre | growth |jover cut 
= |e | i 2 eee ees ee ee 

M cu. ft. | cv. ft.| M eu. ft. | M eu. ft. | M ew. ft. cu. ft. | Meu. ft. \M cu.ft 
Afghanistan,....... 0 0.0 3,190 28,712 31,902 13.6 31,902 sss eu 
oT). eae WARP 0'15050 2,500 22,500 25,000 2U.7 25,000. bern, 
British Hast Indies. . 0} 0.0 1,778 3,260 5,038 0.1 53038 eee 
(5d (0) eet ae EOD 25,909 2.0 831 14,799 15,630 DO Ne actoree 9,667 
(3) 03 IR 1,972,263 | 10.4 284,163 |1,688,100 1,972,263 1054 eo eres ce aeons 
Dutch East Indies...| 187,914 1.2 10 , 834 177 ,030 187,914 1:2 ee eee ee 
French Indo-China. . 79,388 1.3 23 , 888 56,000 79 , 888 1 Wr ee Pees are Ir a 
Hongkong........-- 0 OO Ness cen. 1,280 5 pe? UN apne 19280) ree ts 
LN OI De a ae a Be 1,177,000 4.5 174,000 |1,398,275 1,572,275 6:0° |895,275. |... 22 
DODO esc rer oe ease 2,540,000 | 28.1 383,455 |1,872,165 2,255,620 DAO oi Rage xtas oe 284 , 380 
Malay Peninsula....| 188,256 8.3 25,000 237 , 500 262 , 500 11.6 74 DAL NW EGGS a 
Mesopotamia....... 0} 0.0 712 13,534 TAC MAG eb veces 14,246) Wise 
Palestine and Syria. . 0 0.0 914 17,375 18 , 289 23.8 18,289: cee 
POURRA, pdr cree es 0 0-0 14,655 135,941 150 ,596 AT N50; DOB eee 
Philippines.......-- 554,598 | 14.4 17,729 17,598 35,327 O98 len. Grae 519,271 
Russia (Asiatic)..... 1,100,000 1.0 571,000 529,000 |1,100,000 £0.01 5 6556 see ee 
NSIS tic ies. 5 iain lo ne 48,458 1.4 11,058 37,400 48,458 DNS acetal aeate 
PPUEK CV ecco cc ole es 0 0.0 30,561 122,243 152,804 8.9 |152,804 Jeseeeee 
fh hear 1 Oe ae ae 7 , 874,286 3.8 |1,556,268 |6,372,762 7,929 ,030 3.8 |868,674 |813,318 

nA ee ACs CREE NS ITS MO IO ag NIE OS Oca Aa Seige 9 55,356 


PERCENT OF TOTAL 


WORLD PRODUCTION OF: 

p MILLION CUBIC FEET ey ence 
ie) 5 J 20 _ 25 TIMBER TIMBER 

UNITED STATES. Ds LLLILLETLLSLLELELILD YELL LLL ILLS CLL), a Bene 3.2 

EUG SUIA s denanarr-canee VELLA. » = Oh fF 
(pa is 

CANADA cnr aaporecvecne (A_ ces ee 3 oe peel eee a) I Nes ee! 
en 

UAFAN. 1 seccceernnre ZZZZZB3. > Ee DE Se fem e715 

CHINA. eal 

‘eae A -- 2. iad Wes ul te a2 
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Fic. 3.—Share of the Principal Producing Countries in the World’s Cut of Timber 
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TABLE 24.—ANNUAL GROWTH AND Propuction or Woop 1n NortH AND CENTRAL 
AMERICA 


ooo eee 


Annual growth Annual cut Excess 
Country 
Total ee Sawtimber | Firewood Total ee pee E ae 
M cu. ft. | cu. ft.| M cu. ft. M cu. ft. M cu. ft cu. ft.| M cu. ft. |Mcu. ft. 
Canada...... 0 0.00 | 1,106,900 | 1,393,100 2,500,000 4.20 | 2,500,000 |....... 
Central 
America: 
British 
Honduras, 1,350 0.35 930 420 1,350 0.35 Oar 
Costa Rica. 9,000 1.00 4,000 5,000 9,000 1.00 ib I 2 
Guatemala.. 20,000 1.00 1,000 20,000 21,000 1.00 2000) |p eee 
Honduras.. . 7,100 0.30 1,100 6,000 7,100 0.30 OF SaaNe ee 
Nicaragua. . 10,000 0.40 2,000 8,000 10,000 0.40 ON eee 
Panama.... 4,600 0.40 600 4,000 4,600 0.40 Ones cere 
Salvador... 26,700 | 28.90 12,700 14,000 26,700 | 28.90 O” Sees 
Mexico....... 0]; 0.00 42,000 658,000 700 ,000 9.40 400,000) |See ae 
Newfoundland 
and Labra- 
GON. ratewrre: 0 0.00 20,300 47,000 67,300 | 10.50 67,3005 oe 
United States. |4,265,000 7.70 |13,750,000 |10,550,000 24,300,000 | 44.20 |20,035,000 |....... 
Alaska..... 0} 0.00 12,000 11,000 23,000 0.20 25008 Stee 
West Indies: 
British West 
Indies: : 
Bahamas. 1,480 4.00 1,000 600 1,600 4.30 120) | oe 
ulleb'ad pee ae ee eee a ates ee 
Bermuda. 15 | 10.00 0 5 5 SOU) |e os ee 10 
Jamaica. . 8,500 | 10.00 3,000 9,000 12,000 | 14.10 S000" Ce ore 
Leeward 
Islands. 1,400 | 13.70 0 1,400 1,400 | 13.70 Ono 
Trinidad 
and To- 
bago... 20,000 | 26.40 540 1,900 2,440 el er oe ee 17,560 
Windward 
Islands, 1,925 | 24.50 45 1,880 1,925 | 24.50 4 bl oe 5 
Caubamance 39,000 3.00 18,000 38,000 56,000 4.30 17,000" [Po ee 
Dutch West 
Indies..., 200 | 15.40 0 200 200 | 15.40 Ob eases 
French West 
Indies.... 2,500 | 30.30 0 4,000 4,000 | 48.50 15500) ieee es 
Haiti na: 24,500 5.80 4,500 20,000 24,500 5.80 Oo eee 
Porto Rico.. 4,400 | 10.00 4,000 17,000 21,000 | 47.60 16600); |For ee 
Santo Do- 
mingo....| 11,000 | 1,20 1,000 10,000 11,000 | 1.20 0 ree 
Virgin Is- 
lands... . 300 | 20.00 0 300 300 | 20.00 Qulseseeees 
Total. ./4,458,970 3.10 |14,985,615 12,820,805 |27,806,420 | 19.30 23,365,020 | 17,570 
| 
seh RE CET AAO FEAR Taher ede eS 2 23,347,450 


EE ee 
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TaBLE 25.—ANNUAL GRowTH AND PropucTION oF Woop IN SouTH AMERICA 


Annual growth Annual cut Excess 
Country P 

Total ee Sawtimber| Firewood Total Aveteee Extioven Cuts 
acre per acre] growth jover cut 

M cu. ft. | cw. ft. | M cu. ft. | M cu, ft. | M eu. ft. | cu. ft. | Mu. ft. |M cu.ft. 

Argentina.......... 50,000 0.20 77,800 120,000 197,800 O75 pL47 58008 cm see 
LEONA EN opr ce peor 8,550 0.07 2,550 6,000 8,550 OHORS sizer ores 
Brazile. is ses looks 1,300,000 1.30 100,000 |1,200,000 |1,300,000 DSO ora te eee rote 
British Guiana...... 4,620 0.10 880 3,740 4,620 OFT Face are eee 
Gilera. cictegrtevahe ic paieve sano 0.00 45,700 638 , 320 684,020 | 22.90 |684,0201]....... 
Colombiatesicx 6c: « 110,000 0.70 10,000 100,000 110,000 OF 70a oc ee tee ce 
Dutch Guiana...... 1,500 0.06 650 850 1,500 ONOG?3] oS ea erect. 
J DIES TOG (ey eee grt ane 50,000 0.90 5,100 50,000 55,100 1.00 551000 seer 
French Guiana...... 550 0.03 100 450 550 (ORE Te ese oct lecoticiod 6 
Paraguay esas eto 17,400 0.50 7,400 10,000 17,400 O250' [at Saw eee [seerlere 
1223) c(i Se cae a EERE are 50,025 0.20 25 50,000 50,025 O62 feces Nanaills Geen 
Wruguayer ss. eats. 21,400 | 20.00 3,500 18,500 22,000 | 20.50 GOON Peaerace 
Venezuela.......... 39,900 0.40 4,900 35,000 39,900 AO Pr sarsusie a’ liste ayereters 
PROta ey sass tic 1,653,945 0.80 258,605 |2,232,860 |2,491,465 12.20" 18375520 alee 

ENETECRCESSLCUU aie erctetetcie ccoretets oles ic seetncore th itetias cusTelishor over ciao avsaete ei stereseqscers, ers: ate anslshaketahs 837,250 


1 In Chile and to a less extent in Argentina, the net growth is very small, because of excessive amount 
of decay and destruction by fires. 
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Annual growth Annual cut Excess 
Country Ayer 
Per Saw- : age |Cut over| Growth 
Fotal acre | timber Eieyood | ptctal per | growth jover cut 
acre 
M cu. ft. \cu. ft. |M cu. ft. |M cu. ft.|M cu. ft. \ew. ft. |M cu. ft.|M cu. ft. 
Belsian CONLOs «eas ciste cleme euste 0 0.0 3,125 | 59,375 | 62,500 0.3) |, 62,500) [ic . ear 
British Africa—total........... 767 , 369 2.2 | 36,587 |320,527 |357,114 A NO emocoae 410,255 
BED eS UTE CO LCUTA CS erence ee I oN eae sods sak ocoakeoee bot cereale accousie! [fat overiaite teat |laversnateot ovate! | laloyetetstal| cote ct senexea:| eke mierners 
TES iver Fre [e's ae otan elaere aig rl IIL a recat Meo omens Dic oniber| bese onic Saco trl cocicrks ticcstorroric trcloros 6 
British Fast Africa.......... 27,878 8.5 456 | 12,996 | 18,452 A EUS Syrereteceye 14,426 
British Somaliland........... 0 0.0 60 1,140 1,200 2.4 T2006 See certe 
MATTEO 5). sss Seas EN aes een 0 0.0 50 950 1,000 tests 1 OOO? |Pereene 
Gold Coast and Ashanti......|425,600 | 17.4 2,343 | 13,695 | 16,038 ORT Seaneeet 409 , 562 
PNSMOPI Sa aiid eine vide cke Simcecbie 86 , 250 0.6 2,005 | 84,245 | 86,250 ONG. VoeGhee sieparlisescae ter 
Sierra BeOne: cc 6 dine tele eeae 6,800 | 31.2 150 6,650 GE SOO FAS raters tates ore vetetecerete 
Egypt and Sudan............ 7,888 1 Eigse 7,888 7,888 Ua eeaecetarst o's || ecteroarods 
Nyasaland gt. i002 sere ss 0 0.0 854 || 16,216 | 17,070 |, 61:0 | 17,070 |. 2... .- 
Rhodesia—Northern......... 65, 504 0.6 5,340 | 60,164 | 65,504 ORG Fo eioere sil oeeteete 
: Southern ance cir 42,681 0.7 4,801 | 56,657 | 61,458 Ee ed S538 40 etadetereyale 
iSeychelles 40 nn. 0s. oon 100 | 20.0 5 95 1008 | 200s |e elie etre 
Chile les ator aoe cman occade 400 | 0.4 20 380 AQOE We ON4A tern eiets een ecuarene 
LOR ciate beans area OR TOT IO 0 0.0 672 | 12,772 | 13,444 | 15.0 | 18,444 |....... 
Union South Africa.......... 104,268 |.69.0 | 19,803 | 46,139 | 65,942 | 48.6 ]........ 38, 326 
VASO AOC Be echinacea tee O GO 0 0.0 28 540 568 | 63.1 56S) oe: 
i 


ES 


42 FOREST RESOURCES OF THE WORLD 


TaBLE 26.—ANNUAL GrowTH AND Propuction or Woop in Arrica—Continued 


eS eee CC eee eee 


Annual growth Annual cut Excess 
Country ; Aver- G 
Total ae ke Firewood| Total age |Cut over Growth 
acre | timber per | growth |over cut 
acre 
M cu. ft.| cu. ft.|M cu. ft.|M cw. ft.|M cu. ft.| cu. ft.|M cu. ft. M cu. ft. 
Former German Africa—total...| 49,720 tee 2,733 | 46,987 | 49,720 pa eee ee 289 ee 
Cameroon—British.......... 3,700 0.4 185 3,515 3,700 OSA a tee ss epee 
Hrenchsae 30) oe 9,314 0.4 764 8,550 9,314 0:4; |. oes at ee 
German East Africa......... 30,800 ome 1,540 | 29,260 | 30,800 Bb al Caner ee | ei 
German Southwest Africa... . 800 0.8 40 760 800 OB ole nt Aoki eee 
Togoland:. ¢ncatewtcn a Ge eee 5,106 | 15.0 204 4,902 SLOG OLB LO. eh ae oe rele 
‘French Africa—total.......- seu|k2ose4O. 0.8 | 15,553 |143,446 |158,999 10) 35,763. lines 
Algeria scien m2 bade Saag oes 15,031 2.0 1,550 | 18,481 | 15,031 2 ONE os. tam Sib er 
MaAhoMeyaay.vorst sete ba 4,486 1.6 211 4,275 4,486 EeG lac ne aie ee eee 
Hrench CongGssseavciet eee 44,497 0.6 6,497 | 38,000 | 44,497 O64 baa sees 1. eens 
Gruineatle rata cnikcon es 9,060 2.8 453 8,607 9,060 218 NS 325k cet ees eee 
Evory Coast ges aeecene 9,398 0.3 1,978 7,420 9,398 Ons oI. el ee 
Madavascars =) see (0) 0.0 2,075 | 33,678 | 35,753 LOSS aaa eee 
NMoroccom st mia sass tee 27,000 7.3 1,350 | 25,650 | 27,000 7.28) lhc as shee a ee 
Senegal nse sats teats ae 4,334 4.6 217 4,117 4,334 456 |). sn te oe ee 
TROWUMION rts, co- aie ear eee 890 |127.1 44 846 290 E27 A See ee 
FRUMISIA Mia date, cic soe ee ake 8,550 2.9 1,178 (BYE: 8,550 2.02 || Nain te- save 
Independent States: 
ADV SSINID owas onsen ee at 0 0.0 1,600 | 30,400 | 32,000 2.2. || 825600) see 
hiberiacc.tsicky, oe psu ee. 10,000 0.6 500 9,500 | 10,000 OSG is] 5 2a) fares ences 
Italian Africa: 
EL Tipolin (Laby a) nsec cence 0 0.0 200 3,800 4,000 1.6 4,000) | c.acee 
OLA Oy ee nates Raa aa ed eal 0 0.0 220 4,180 45400 3) ..2 onl) (AS ACO Geer 
Portuguese Africa—total....... 37,640 LES 1,882 | 35,758 | 37,640 Sh a tote eee 
Angola (and Kabinda)....... 20,595 20 1,030 | 19,565 | 20,595 DALI 5 Soe mace ee ne 
Portuguese East Africa.......] 15,600 0.8 780 | 14,820 | 15,600 OS adae gos one 
Portuguese Guinea..........| 1,445 1.6 72 1,373 1,445 6h. 18 oe eee 
Spanish Africa: 
RTOS VEUNay pe ie cee cient 1,000 0.2 50 950 1,000 Oye: haze eel eee 
Granditotal’s. .c. 5 sehen 988,975 1.2 | 62,450 |654,923 |717,373 0.9 |/200,712 |462,314 
| a 
DUGih, BR GOEM BOOTED visisne Ho eivpig Airlie 4 colt & ext°8 Want rete eee lee ote ae eae en 261,602 


ees 


they are the forests whose perpetuation and even extension is most essen- 
tial to keep the world supplied with timber, 

The anrual production of sawtimber and firewood by individual coun- 
tries is shown in Tables 22-27, together with such data as are available 
regarding growth in the forests. 
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TABLE 27.—ANNUAL GROWTH AND PropuctTion oF Woop IN AUSTRALIA AND OCEANIA 


Annual growth Annual cut Excess 
Country Aver- 
Total — oe Firewood| Total age |Cut over/ Growth 
acre | timber per _|}-growth |jover cut 
acre 
M cu. ft. cu. ft.| M cu. ft.) M cu. ft.| M cu. ft.| cw. ft.| M cu. ft.|M cu. ft. 
Australian Commonwealth— 

ROL) are fea As CO Re a 428,048 | 4.70 | 49,874 |147,505 |197,379 | 2.20 |........ 230,669 
New South Wales........... 110,000 10.00 | 11,853 | 50,000 | 61,853 | 5.60 }........ 48,147 
Queensianid.ne ews ghee wee e Ug BOoa Oe2o! E726 9700019 //£20):2265 || 0.505 |(2138).393: cee. are 
South Australia. >. 0.2... ...05% 38,000 |10.00 223 Nott, 143711, 366: | SOON er ee 26 , 634 
APaSTO AMA ee cen ag meio oy tel 110,000 |10.00 4,298 6,222 97520) |CORGOA eee 100,480 
By RCOTIAEG apres. 6 oes aen ee 149,400 |18.70 8,333 | 40,140 | 48,473 | 6.10 |........ 100 ,927 
Western Australia........... 13,315 | 0.80 | 13,441 | 32,000 | 45,441 | 2.80 | 32,126 |....... 

INe we ORANG inc nce x am sain es 34,000 | 2.00 | 42,000 | 25,000 | 67,000 | 3.90 | 33,000 |....... 
Oceania: 
New Guinea—total.......... 3,600 | 0.02 180 3,420 3600 7 OsO2e eon cress etevatetetete 

IBritishon ania carc ue ae 2,000 | 0.02 100 1,900 DE OOO! WnOnO2 vite create ets oer etete tls 

ID \S\ 101 Sts SAM Sa seen ae 1,600 | 0.02 80 1,520 1 BOOM ONO2™ eer secne lt aeremtelale 
Melanesia: 

Bismarck Archipelago..... . 940 | 0.10 47 893 9403 FOOD cate ae cool ene ok 

New Caledonia..........-. 281 | 0.60 15 266 DAS Wel Ne Ghee n ers eie.0 lle ig oo 

New Hebridesn,. (7. ..cr ss 253 |-0.70 13 240 25857 OT Onllte eyarec ll teemniterers 

Solomon Islands........... 900 | 0.20 45 855 GOO MONZO ES ak mera teecherers 

PMU Othersies wero foci acd 150 | 0.60 8 142 1502 nO GOU|Po ceres | eaatarcyate 
Micronesia: 

(SETTING Goce nero aE RE 45 | 7.00 Pe 43 ADO) WOO | etoceevoete: | oeeleeate 

Hawaiian Islands.......... 3,000 | 2.90 500 2,500 Be OOO a'82:200 4\ bs cere mae || eetene eters 

JRE GTR peo te AN Al le pen clcylloer ear Phan Panera fe crcketneme | bwteeerses 3) (Src aee at Ome seco, emo 
Polynesia: 

TSI te coe cop ea eo 605 | 0.50 30 575 BOS) MOSSO Ge scree gece a! crates 

Marmont tater: Menace eetcas 195 | 0.40 10 185 LOGO; 40a ee tartare teeters 

Society Islands (Tahiti, 

Kaukura and Faaiti)..... 93 | 0.90 5 88 OSM OcOO meer erccea sty | eremeranatsre 

PAU OUHerS ye cn rear 247 | 0.80 12 235 DATA KOE SO oe a crmnc | eaten 

BR OUAL A parce ree cans Tac 10,309 | 0.60 867 95442 1023090) OsGO nnn accede 
Grand hObale. moc tcreiecrtece 472,357 | 1.70 | 92,741 |181,947 |274,688 | 1.00 | 78,519 |276,188 
INSEE RECS a RON, 8 SNS ce Geno eet eh lesa ree ces a eoameninedt to ey crane eiceee er Ga serene ceaee AIDA eas cmos 197 ,669 


THE AMOUNT OF WOOD GROWN 


_ Forests differ from most other kinds of natural resources in that they 
can be exploited so as to furnish timber continuously without exhausting 
the supply. If properly handled the wood taken out each year can be 
replaced by growth of new wood, and the stand may even be increased 
over what was on the ground originally. As yet, however, only a very 
small proportion of the forests of the world are handled with any regard 
for the production of new growth. The total cut appears very small 
when compared with the total acreage of forest land—only 7.5 cubic feet 
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per acre; but it must be remembered that most of this cut is concentrated 
in a few regions, and the greater part of the land cut over is not left in 
such a condition that it can produce successive timber crops as good as 
the first. In the unexploited forests, where practically no cutting is being 
done, growth merely fills the gaps left by accidental losses due to natural 
causes, and does not result in an increase in the volume of standing tim- 
ber. For these reasons, the total cut of wood in the world is considerably 
greater than the net growth after allowing for losses by fire, decay, and 
similar agencies, and consequently the total timber supply is being 
steadily diminished. 

The total quantity of wood grown each year is roughly estimated at 
about 38 billion cubic feet. This is a most speculative figure, as satis- 
factory data are available for only a few countries. If this increment 
were spread evenly over the whole forest area, it would amount to only 
5.1 cubic feet per acre. As a matter of fact, however, it represents the 
growth of only a small part of the forest. Vast areas of virgin tropical 
forest as well as much of the virgin forest of the temperate regions were 
left out of the calculation, because in their present condition there is no 
net growth to amount to anything. Twenty-two billion cubic feet, or 
more than half of the growth which is actually taking place at the present 
time, is in the forests of Europe, a large proportion of which are under 
management for the production of timber. If all the forests of the world 
were placed in a growing condition, even without very much care other 
than a moderate amount of protection against devastation, they could 
produce annually at least 350 billion cubic feet of wood, or nearly 50 
cubic feet per acre. Under intensive management the growth would be 
much greater. 

It is clear that, as far as the total volume of wood is concerned, there 
are still ample forests in the world to furnish all the timber needed for 
Many years to come. But the kind of timber produced, and the region 
where it is produced, must also be considered. 

Comparison of the cut and present growth for each of the three kinds 
of forest results as follows: 


ee SS 


Cut Growth 
Kind of forest [ vat as 
Total — Total a 
acre acre 
ORE ke ee tel ws 4 
million cu. ft. Cun it: million cu. ft. Cuayt 
Conifers awe. Pc Ns 27,500 10.4 23,500 8.9 
Temperate hardwoods....... 23 , 500 19.6 9,500 8.0 
Tropical hardwoods......... 5,000 1.4 5,000 1.4 
re 
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One-half of all the wood, including three-quarters of all the saw- 
timber, is cut from conifer forests, which are practically confined to the 
northern temperate regions. The annual growth in these forests, except 
on very limited areas, even under careful management will not exceed 
60 to 80 cubic feet per acre, and in many regions will be much less than 
that figure. Next in volume is the cut of temperate hardwoods, also 
principally in the northern hemisphere. They will not grow as fast, on 
the average, as the conifers. The cut of tropical hardwoods at the present 
time is only 9 per cent of the total, or 3 per cent of the sawtimber, yet 


Taste 28.—A. Countries Wuose Forest Resources Are UTILIZED FULLY OR 
To A LARGE EXTENT 


1. Countries in which the cut exceeds the growth: 
ee 


Growth Cut 
Country 
Cubic feet per acre 
ENE TEener t- Sinan © eer ee 
Europe: 
eel atiiilie., hav eo rte cratconsth eta ite tye esha se eo 57.4 63.0 
THY ONT ea ak oe ae Oooo Widin AERA oid meanns Goan Gmtags Ofbig at 40.7 45.9 
IBRGINnTEy De ben Aone sere los daa dio met co cats 35.0 62.3 
Sica ecg Se ae enact est eee Aa Mer chalet Resa COON PAA 26 .6 
COCO Re eee ate eee oes React eects 20.2 27.3 
ee ete cata eons ne cs ee 29.0 32.4 
PUPOSEI AVIA cio ae aan re eae cerels ert ata teaetnare ete cl 40.0 45.9 
Rey tek Meee ea ere eee ata toseneinae psee oval terry coat 35.0 Aven 
TUE E aC) ee o ora 6 BA oO OIG ole oid EEzaerao oo Dac 35.0 41.6 
INGEWAV ES ole on arate peees a2 Se owner pain sina 18.8 25.4 
Birnetnl yi, crs eee So eee ne Heal 9.5 
Shays PERL, Se eae a neta Mein Sait he Uae, Marni Peeters cere 23.6 28 .2 
Asia: 
Ppa Distan yen see eee oe eens am YS 0.0 13.6 
BGSIsty. © od esens no eisonegaunc ous aoc mo bcos mccain. 0.0 PA ALE 
Palestine and Syria... ..-.-+-.2sess seers ete 0.0 23.8 
Bro Vries acne ee omen megs Sag Be ES 0.0 8.9 
North America: 
HirenchiwW este linGlesn sec cer teres cients ele ope ete cls 30.3 48.8 
Sri ethoo ag Bb doen Sire ond ats comin t amino cic en Coton 10.0 14.1 
Ie wroundlanduam asians cn eee ance er oe iserestens Ain cass 0.0 10.5 
Pair oot od edo meomonase Ghuceedmod peo LOwnAbOn 10.0 47.6 
(GRR Ga Gh Seas 7 tke 6 oe ee eee bom ores On lam etre ae © Cath 44.2 
South Africa: 

(lille, bo Secctadn cid uae aise Ano Cia Om Haribo ho Daca: 0.0 22-9 
Africa: na wy 
Bab ya nC LEIpOll sate. 2 areata es ee ya . } 
INWACaIaDO Astin nest sees ne ea Ce ere Ces 0.0 61.0 
Wierda ee es ac er Oreo oo RED pe 0.0 15.0 
Ww WAI NENE os Oe con bb becowtoat e009 TONDO OH CIGD OO GRICE 0.0 63.1 


2 Sa ee 


46 FOREST RESOURCES OF THE WORLD 


TaBLE 28.—A—Continued 


2. Countries where cut and growth balance: 


Growth Cut 
Country 
Cubic feet per acre 
a ee ee eee 
Europe: 
PATISUD IR soles. os1a0? ug cy Siri ee a 34.9 34.9 
Coechoplovakias..i7 22 o 0, ae Se a 45.7 45.7 
Branco shy e 0) Je Cri benaen ee ni ae ee pha wae 36.4 36.4 
Alsace-Lorraihes.. 902 .0:le yeu eee nie de age Git ay fea! 
Maxon bury 5 cok ive a Oa ee ee et ae 30.4 30.4 
Netherlands ash: = cs arac canter eta eee 50.0 50.0 
Potty gal ss ia! caiio hale eae Ge aan Mame a 20.0 20.0 
CSUR RGR ri osth bos ch, olen ee ne a ae aan a ee 13.5 1325 
DS WEDSOTIRIG su sa) cer 61st ae ee Cee et 34.9 34.9 
Asia: 
RUN Gath Vas Xv concea ere eae toe ee ee ee 10.4 10.4 
North America: 
British West Indies (except Jamaica and Trinidad)... . 8.8 8.9 
Duh W est Indios ss. neice aoe emilee, we bee 15.4 154 
Paliadet. scodumesikacwe mete beeen ee 28.9 28.9 
Witotis Batands 5.2, ei. os ee a a ee 20.0 20.0 
South America: 
LON gate ie Sr tat ete Pe Tee Do eg Oe 20.0 2035 
Africa 
RHC RTAARCOUG A it ight Pea ie iene nn ee 31.2 3122 
3. Countries where the growth exceeds the cut: 
Growth Cut 
Country 
Cubic feet per acre 
Europe: 
(so Aa Re enen aaitcde Pee eat imei ea fe 14.9 Ort 
PIN wc UD peat kl 0 At oe ee 50.0 37.91 
Great Britain and Ireland.......................... 14.3 13.6 
POR BAEY inchs crits Gia Wh coped Meet Dee aaa 40.0 30.01 
Ee ener em man eM rae Lobe ey 35.5 30.5! 
EUEEDSB Liss. Sols 3 eee eel ae ga eV ie) eae 17.0 13.9 
DOpema Russia isha alee kn een eee 28.9 15.9 
Asia: 
SOBRE AGG ca ;.7si.8 os Pes ate ee 28.1 24.9 
Africa 
Union of South Afri¢a. ..o.oc lcci sce Svescae he. 69.0 43.6 


' These figures based on pre-war conditions. Cut may exceed growth now. 
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Taste 28.—B. Counrriss Wuose Forests are Mostity UNexpioirep; Boru 
GrowtH AND Cur Very SMALL, CoNSIDERING THE EXTENT OF THE 
RESOURCES 


1. Countries in which the cut exceeds the growth: 


Growth Cut 
Country 
Cubic feet per acre 
Asia: 
BTiS et SONTICO ieee pms aie neta erate eer Ohi oars etn 0.0 0.1 
TRAN oS. Sa ee Sie dies ee een ee ones Mure ena girs 2 ee gee RE 4.5 6.0 
Mista veel eminsulla carrey. ictaiaeatices stn te edertonctie-erepas leet | 8.3 11.6 
TEASIGSTIY., rele Nae, a Pea CG ae beta Ie Pa eT oR gre errr ee 0.0 AMC 
North America: 
GANT ei" CPS” LE A oem Aen ales ce eur SEN Chee rata 0.0 On2 
Aer ea ec ad ene RY ce oe ke pus tuces one 0.0 4.2 
(CHET i ae eee ne SE ee en MEME cee 3.0 4.3 
TWIGS Ske Cee NE Ree levee eh urth Renny weet Sani RAC ge Sm Rh 0.0 9.4 
South America: 
AIRTIME): peo aetucep ole oo clomioe a nD nae Eitina ainere cibiUNoe 0.2 0.75 
Africa: 
INOMERHND Is oan op 5.0.00 6 Oo CUSaE Go se mn eae Amemana 0.0 PA: 
ete WC OUCO cs, cco o Slane Sea ME eR EAS meres 0.0 0.3 
BrioishtOOMalanc arene voice cele nce ween ek 0.0 2.4 
(CasEa OG At te tay OI Oe ree les Seen a eee eee Cmte 0.0 Wath 
IMIG by asvorhs Se pen gua or ered ocean ac ede md aoc 0.0 1.5 
Saenitlbveb ata] el avoYe Fetsi sn eae wn Reena Pere alter niioto hibecy uC nOIChc 0.7 1.0 
Oceania: 
esis GRIEG had oe Ra wt ett 0. Sas nce ernigen te eeasioiam wrorotc 2.0 3.9 


ee ne el 
2. Countries where cut and growth balance: 


Growth | Cut 


Country 
Cubic feet per acre 
Asia: | 
AitoheMastulndies: een. an coches me fans aur Ose eue 1.2 2 
iBigernal ac Gas Olalaeeny oe oe ee eto oe ho aos om oe oe i183 13 
INST NUR AEST Ohola sb AS pe CeO art cn oo DUCE omemias yc 1.0 1.0 
TTT ETE otal oes ceycls, sed sey tua Museen Hey 1.4 1.4 
North America: 
pate ; 0.3 to 1.0 0.3 to 1.0 
Central America (except Salvador)..../......---+++: me Wea ak 
TREN, = he Be 3 etna mere eeu nu ciara erate rick 5.8 5.8 
Saute) Damn gO ano tres wiser ete is vip ere hei 1.2 12 
South Anferica: 
IDG Raion, bois rae ot oO ce ie cee ee oh lohan a 0.07 0.07 
TD RPAT AIS on ae DE he Sire oe ieanin ep ao te  BNO Dev IOI oc se} 1.3 
SLOT Tau oe es eae eas se useage ean as 0.7 0.7 
NCUA GOT a nets ae oe Cones Baden lo 0.9 1.0 
Guiana (British, French, and Dutch)........--.----- 0.08 0.08 
ane WAY ste okie eo cc sore ee htt ee es 0.5 ORS 


ae 
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TABLE 28.—B—Continued 


FOREST RESOURCES OF THE WORLD 


2. Countries where cut and growth balance—Continued: 


Country 


Growth 


Cut 


Cubic feet per acre 


South America—Continued: 
POP thes anne aes ee eee 
Africa: 
Egypt. and Sudan.i.15 20 wae oe ee 


Spanish, Guinea < os: 2<5,0bacue ae lay eee ee 
Swauilatid.'= 0-5. 22440). trae eg are ee 
Oceania: 


All except Australia and New Zealand............... 


0.2 
0.4 


ileal 

OO: to.7 23 
avg. 0.64 
0.4 to 15.0 
avg. 1.1 
0.6 

0.6 

0.6 
eee a 
avg. 1.3 
0.2 

0.4 


0.0 to 7.0 
avg. 0.6 


oo 
HR bo 


(==) 


OOoroccoraocome 


eo ee 


3. Countries where the growth exceeds the cut: 


Country 


Growth 


Cut 


Cubic feet per acre 


Asia: 
RMON cides, I <.s RE toe eh eg 


Africa: 
Deldish Mast'Atrien| sais o8 uae besten Cees 
NATE CORES 5 ine ssc 8 Si aeeiceaniec eres ee te ae 
Australia: 
Australian Commonwealth......................... 


the possible annual growth in tropical forests m 


cubic feet per acre. 


ay reach 300 or more 


The quantities of timber which are estimated to grow annually in 


the individual countries are given in the 
cf production, above. 


same tables with the statistics 
It should be clearly understood that these figures 


represent the net increment that is actually taking place now, after 


allowing for losses due to fires, decay, 


and other natural causes. While 


in some of the countries whose timberlands are intensively managed and 
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utilized the figures may represent nearly the potential wood-yielding 
capacity of the forests, in most cases they are much less. In the little- 
developed tropical regions, especially, as well as in Siberia and Alaska 
and to a less extent in Canada, the potential increment is many 
times what is being added now, and the growth will increase rapidly as 
more of the forests are cut over, provided they are not devastated. Many 
countries in which the present cut exceeds the growth, therefore, can not 
be considered to be overcutting their forests. With proper management 
they can increase their production many fold without reducing the 
timber capital. 

In Table 28 the individual countries are classified with respect 
to the present growth and production of timber. In using the figures for 
both cut and growth, it should be remembered that except for the 
Europeon countries and a few others they are only estimates, for which 
no high degree of accuracy can be claimed. 


THE WORLD’S CONSUMPTION OF WOOD 


The total consumption of wood in the world is approximately 56 
billion cubic feet,t which is an average of 32 cubic feet per capita. 
Almost half of it, or nearly 26 billion feet, is sawtimber and 30 billion 
feet is firewood. The consumption of sawtimber and firewood by 
continents is as follows: 


TasLE 29.—ANNUAL CONSUMPTION OF Woop 


Per 
Continent Total Per capita | Sawtimber Firewood es 
timber 
million cu. ft. cu. ft. million cu. ft. | million cu. ft. 
North America... . 27,192 188.0 14,372 12,820 52.8 
HSUTOPC Aes lee ccm = 4 16,641 35.8 8,844 7,797 Dom! 
ANSiGices Raa 7,917 §.1 1,539 6,378 19.4 
South America... . 2,527 39.2 294 2e2ao EG 
INIA ea bac edi aas ae 774. ate 114 660 14.7 
Australia and 
Oceania. ....... 297 Son 114 183 38.6 
Totgl- Weed 55,348 SP) Pi PAU 30,071 45.6 


1 The figures for total cut and those for total consumption for the world as a whole do 
not exactly correspond, although as a matter of fact they must be approximately equal. 
The differences are due to various discrepancies in the data, such as differences in the 
years for which figures on individual countries are based, different converting factors 
used in different countries, and differences in completeness of customs statistics. 
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It is interesting to compare the amounts of wood used in the various 
continents, in relation to their population. North America, with one- 
twelfth of the world’s inhabitants, uses close to half of all the timber 
and more than half of all the sawtimber. Its per capita consumption is 
five times as great as that of Europe, and if the tropical countries south 
of the United States, all of which have a very low consumption, be left 
out, it is 644 times that of Europe. Europe, South America, and 
Australia use about equal amounts of wood per capita; the proportion of 
sawtimber to total wood used, however, is quite different, being only one- 


Tas_E 30.—ANNUAL CoNSUMPTION IN EUROPE 


Per Per 
Total : 
Country con- lon Sawtimber | Firewood | °°?" 
; con- saw- 
BEE DSOn sumption timber 
M cu. ft. cu. ft. M cu. fe. M cu. ft. 

PATOS DE Laer hehe nesta erent aa 215,000 35.0 82,500 132,500 | 38.4 
(Belgtutniine. cus ee ae eae 182,996 24.4 125,909 57,087 | 68.8 
IBUL GAT ar Fisher ote 74,196 13.5 26,081 48,115 | 35.2 
Czechoslovakia............. 458 , 900 32.8 247,100 211,800 | 53.8 
Denmarkerne. et ok oe 70,500 24.0 47,000 23,500 | 66.7 
Pisthoniaenis asta, aces eee. 122,500 70.0 67,375 55,125 | 55.0 
NE siral itn Ley bee ore i aerate, 1,001,504 | 299.0 606 , 930 394,574 | 60.6 
NAY spo ay ta ANE UE reo, 1,023,910 26.3 399,910 624,000 | 39.1 
Alsace-Lorraine.......... 75,000 42.9 26,500 48,500 | 35.3 
Germany evasion eee 1,702,395 27.0 | 1,134,583 567,812 | 66.6 
Great Britain and Ireland. . . 693,719 Pes 668 , 719 25,000 | 96.4 
KSree ce Mims Set io nat ea eee = 12722738 26.8 40,661 86,612 | 31.9 
LS RUDI ranean Peeermeen te 94,500 12.0 14,200 80,300 | 15.0 
I Galva yc R eens s cama ete eet 595 ,072 15.4 206,716 388,356 | 34.7 
JUROR VIS. n.rcioen. hae eae 641,400 43.3 142,260 499,140 | 22.2 
avis crt. mice td che tmen 125,000 50.0 68 , 750 56,250 | 55.0 
MECHA Wee ty. ck aero ae 186 , 000 40.0 102,300 83,700 | 55.0 
Iboxembures naan 6,000 2256 2,100 3,900 | 35.0 
iINGtherlandsi.a.10.4. shear 104,190 15.8 88,169 16,021 | 84.6 
NOL WAY aie s Dodhe Meee. 311,000 | 118.2 161,700 149,300 | 52.0 
POLI Marner mates pee ttt 577,000 22.7 212,000 365,000 | 36.7 
Portupale tea cy nee eres 80,645 13.4 20,000 60,645 | 24.8 
RAT AT aveeus.< secon eee 282 , 358 16.1 131,458 150,900 | 46.6 
TRUSS cae Mela ssc nae 6,600 ,000 66.0 | 3,600,000 | 3,000,000 | 54.5 
Ganleasuew.io ses eee 248 ,676 18.8 123 , 222 125,454 | 49.6 
SDAIN tate a eee pee 186 ,853 9.4 62,353 124,500 | 33.4 
Sweden Sh dann eee 749,710 | 129.3 383 ,355 366,355 | 51.1 
Switzerland oun ..0 mere 105,000 28.0 52,440 52,560 | 49.9 
Totals. marc aeste een 16,641,297 35.8 | 8,844,291 | 7,797,006 | 53.1 
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ninth in South America, two-fifths in Australia, and over half in Europe. 
Asia and Africa use comparatively small amounts of wood, and most of 
what they do use is for fuel. 

' Detailed statistics of the consumption in individual countries are 
presented in Tables 30 to 35. 

The differences in the rate of use of wood by different peoples are 
very striking. Many factors influence the amount of timber a country 
uses. Among the most important are the racial habits and standards 
of living of the people, especially as regards housing; the industrial 
development of the country, together with its tendency to increase or 
decrease in population; the climate, with its effect on character of build- 
ings and use of fuel; the available supplies of coal and oil for domestic 
and industrial fuel, and of iron and stone for building; and the relative 
abundance of timber for construction, industrial uses, and fuel. Con- 
sidering these various factors it is easy to understand why the 
consumption is very large in countries like Canada, the United States, 
Finland, Sweden, and Norway, and why it is small in such countries as 


TaBLe 31.—ANNUAL CONSUMPTION IN ASIA 


Per Per 
Total +t ae 

Country con- capi | Sawtimber | Firewood 
: con- saw- 

comp oe sumption timber 

M cu. ft. Gites M cu. ft. M cu. ft. 
Tema MiStalars vuyexaqeoe es 31,902 5.0 3,190 28,712 | 10.0 
ANSI OTT Oo, om Cine Bis naar 25,000 ORO) 2,500 22,500 | 10.0 
British Hast Indies......... 3,560 4.0 178 3,382 oO 
(CSVIGTI RS Od ssc he eee een ee 15,735 3.4 936 14,799 | 5.9 
(CHa, 45a .0 6 cio Beers 1,986 ,000 6.0 297,900 | 1,688,100 | 15.0 
Dutch East Indies.......... 186 , 400 4.0 9,320 177,080 5.0 
French Indo-China......... 80,000 4.7 24,000 56,000 | 30.0 
EHQUOIKONG meecreetey awe wines 5,280 12.0 4,000 1,280 | 75.8 
Thagbichis’& 56 sas ene eee 1,575,000 5.0 L7G yA 2O Mel oO Ss cou Lies 
FEY CRNIMN:. 6.03 Peta netic aE See 2,220,000 28.4 847,885 | 1,872,165 | 15.7 
Malay Peninsula........... 275,000 90.9 31,500 243,500 | 11.5 
Mesopotamian, s....4:..¢2 020. 14,246 5.0 712 13,534 5.0 
Palestine and Syria......... 18 , 289 5.0 914 Lin3to 5.0 
Persia. . ST ene 150,000 15.0 15,000 135,000 | 10.0 
eI PINES wen cha eysy ene es 35,300 3.9 17,702 17,598 | 50.1 
Hyussia (Asiatic) . cot we sees 1,098 ,000 701! 569 ,000 529,000 | 51.8 
SAIL Par trtterab icc o warians acc 44 ,000 5.0 6,600 37,400 | 15.0 
MMU KE Vee or etc mea ou ae ait 152,804 15.0 30,561 122,243 | 20.0 
pRGtalleerer ce ctee ia | 7,916,516 9.1 1,538,573 | 6,377,943 | 19.4 
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Great Britain, France, Germany, Belgium, Holland, and Italy, and even 
smaller in many of the undeveloped tropical regions. 

In most new countries, if timber is abundant it is usually the principal 
source of fuel for domestic and industrial use. In regions with a cool 
climate the consumption of wood fuel is fairly large at first, but tends 
to decrease gradually as other resources are developed, such as coal, oil, 


TaBLE 32.—ANNUAL CoNnsUMPTION IN NorTH AND CENTRAL AMERICA 


Total ea ¥ ie 
Country con- tite Sawtimper | Firewood | °°” 
: con- saw- 
ESE sumption timber 
M cu. jt. cu. ft. M cu. ft. M cu. ft. 
Ganadawy tates Chetry ae 2,058 ,440 285 .0 665,340 | 1,393,100 | 32.3 
Central America: 
British Honduras......... 595 14.0 175 420 | 29.4 
on Costa kien yee eaes rare 9,050 19.5 4,050 5,000 | 44.7 
Custemalanen see 20,830 9.3 830 20 , 000 4.0 
ETON GULAS aie nee 8,000 12:7 2,000 6,000-| 25.0 
INI CARAS Uae ne ee 8,950 121; 950 8,000 | 10.6 
TREN OE haa DAD pteNaN em ie nore 8 6,400 14.3 2,400 4,000:| 37.5 
DAlVAGdOLe yet eee 26, 700 20.0 12,700 14,000 | 47.5 
WextcOmarinn ts. ee bee ee 710,000 45.8 52, 000 658,000 | 7.3 
Newfoundland and Labrador. 61,000 251.0 14,000 47,000 | 22.9 
United States: . 20.2.0. 24,104,000 228.0 |13,556,000 |10,548,000 | 56.2 
WANES koa snort cba uke nee de 22,995 | 418.0 11,995 1k, 000") 52.2 
West Indies: 


British West Indies: 


Bana MAS aca creek oa 1,375 tea | W715 600 | 56.4 
‘Barbados:.osn sat. : 2,300 1 es 1,000 1,300 | 43.5 
Bermudas soe 205 9.8 200 5 | 97.5 
JAMIGIC Oe eae eee 11,500 12.8 2,500 9,000 | 21.7 
Leeward Islands........ 1,650 LEN? 250 1,400 | 15.1 
Trinidad-Tobago....... 3,180 8.2 1,280 1,900 | 40.3 
Windward Islands...... 2,000 sa 200 1,800 | 10.0 
Cupar Gi es nh eet cheat 65,500 22.6 27 , 500 38,000 | 42.0 
Dutch West Indies....... 350 6.0 150 200 | 42.9 
French West Indies....... 5,100 Li 7 1,100 4,000 | 21.6 
EL AUGAN a ey ay oka en ae 23,500 15.7 3,500 20,000 | 14.9 
POrtowRIco:... suns aie 26 ,650 20.5 9 ,650 17,000 | 36.2 
Santo Domingo.......... 11,170 Lee 1,170 10,000 | 10.5 
WWareintsl ands cateaes 350 13.5 50 300 | 14.3 
otal ake a Boke 27,191,790 188.0 [14,371,765 |12,820,025 | 52.8 

Total U. 8. and north....... 26 , 246 ,435 232.0 |14,247,335 |11,999,100 | 54.3 
Total south of U.S......... 945,355 29.5 124,430 820,925 | 13.2 


———— 
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or hydroelectric power, or as wood becomes scarcer and the facilities 
better for bringing in coal. For this reason, if other conditions are the 
same, the proportion of firewood to total consumption may be larger in 
new countries than in more intensively developed ones. The ratio of 
firewood to the total is lowest in Great Britain, Holland, Belgium, 
Denmark, and Germany, because their forest resources are insufficient 
for their needs, while coal is easy to get. They therefore use large 
quantities of coal for fuel and import a great deal of sawtimber to 
supplement what their own forests produce. In the United States, 
Norway, Sweden, Finland, Russia, and the Baltic States the proportion 
of sawtimber is also high, but for a different reason. These countries 
(or their close neighbors) are amply supplied with softwood forests, 
wood is extensively used for building, and the consumption of saw- 
timber is larger even than that of fuelwood, which is several times as 
great as in the western European countries. 

In most of the tropical countries, even though timber supplies may be 
ample, the requirements for timber are in most cases very small. Wood- 
using industries are almost unknown, wooden houses are exceptional, fuel 
is needed for few purposes except cooking, and but little for that. With 
increasing settlement by northern races, the consumption of sawtimber 
tends to increase. They generally prefer, however, to import the easily 


TaBLE 33.—ANNUAL CONSUMPTION IN SouTH AMERICA 


a T 


Total Per Per 

oe capita ‘ : cent 

Country con- Bone Sawtimber | Firewood see 
eumpHoR sumption timber 

M cu. ft. cu. ft. M cu. fi. M cu. ft. 

PAU Pe TUpIN A ebewe layers los otalcloranee => 225,800 W783 106,800 119,000 | 47.3 
"CGIAR eid oe oeee Cones 10,000 320 1,000 6,000 | 40.0 
Sey 7 iliperesee Gy tee cieset siete couepatere 1,296, 900 42.5 96 ;900 1,200,000 lh 
British Guiana...........>- 4,270 Vey 1,390 2,880) | 32)5 
(CUI or du eens ene rio iter 687 ,620 Wad 49,300 638 , 320 Mee 
@Glambiaeeiis ces sake cle aie «oe 110,000 20.1 10,000 100,000 ; 9.1 
Dutch Guiana. . cee. ss 1,000 11.0 150 850 | 15.0 
TOETEG (0) es oe CEP ROLE IO 55,175 27.6 eligi 50,000 9.4 
French @fana...........-- 525 10.5 75 450 | 14.3 
_ 2 RBapATEn a Ga enooo ObOtcme 11,600 14.5 1,600 10,000 | 13.8 
Rerum crests tie oe wits 55,000 9.5 5,000 50,000 9.1 
OIPGUE Nea a ue aeceon sources 29,000 20.3 9,000 20,000 | 31.0 
\WTGTATE) Bhs 2 Sele eo ere nrana 40,000 14.1 5,000 35,000 | 12.5 
PRO tal meaare we aiereicverscatac 2,526,890 39.2 294,390 | 2,232,500 | 11.6 
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TasBLE 34.—ANNUAL ConsuMPTION IN AFRICA 


a a 


Total ri - 
Country con- aoe Sawtimber 
sumption . 
sumption 
M cu. ft. cu. ft. M cu. ft. 
Belgian Congo............. 62,500 5.0 3,125 
British Africa—total........ 401,791 Many. 78,343 
‘Basutoland esse ea 1,214 3.0 61 
iBechtuamalanc ies see 375 i440) 19 
British East Africa....... 13,285 5.0 289 
British Somaliland........ 1,200 4.0 60 
(Gra DIA ta es een eee 1,000 5.0 50 
Gold Coast and Ashanti... 15,000 10.0 1,305 
INT OOT IGM mee cy i ee ee 86 , 250 5.0 2,005 
Sierra icone eee ene 7,000 5.0 350 
Egypt and Sudan......... 32,300 2.0 23,000 
Nvyasalatidh.t. J.) . ese ie 17,070 15.0 854 
Rhodesia—Northern...... 65, 504 73.6 5,340 
Southern. ..... 61,682 73.6 5,025 
Seychelles. 4... a. nee eee 100 4.0 5 
Swaziland ee see ee 400 4.0 20 
Weandaryaccts seeete se 13,444 4.0 672 
Union South Africa....... 85,399 14.2 39,260 
Zanzibarieoa 7 pe re 568 5.0 28 
Former German Africa— 

torte tate ent te. sree 49 , 460 4.3 2,473 
Cameroon—British....... 3,700 5.0 185 
French....... 9,000 5.0 450 
German East Africa......| 30,800 4.0 1,540 
German Southwest Africa. 800 4.0 40 
Wopolande®. Sea reo a 5,160 5.0 258 
French Africa—total........ 170, 284 5.5 25,671 
Algerie te bho Mtn sce eee 27,530 4.9 14,199 
Dahomeyives: yoo 4,500 5.0 225 
Brench: ‘Congo... ven ves 40,000 5.0 2,000 
Candas eaitnaseurnies 9,060 5.0 453 
Vrory Gosat i. taut ee 7,810 5.0 390 
Madagascar............. 35,450 10.0 1,772 
Mauretanibin ct oc coecus 768 3.0 38 
IMOroccontanen ionena ie 28 ,624 5.3 2,974 

Sahara Vernitory yi esi] doteds «blest, sitet eee 
POROREL iiceik cnet hs We 4,774 8.3 657 
Pomalilandy..). anton ce eens 618 3.0 31 
IRGUMIOM Sse tee ee 890 5.0 44 
PUTTAR art cie-tetn secrete 10,260 5.3 2,888 


Firewood 


M cu. ft. 
59,375 


323,448 
1,153 


144,613 
13,331 
4,275 
38 , 000 
8,607 
7,420 
33,678 
730 
25,650 
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TasLe 34.—ANNuUAL ConsumMPTION IN AFRICA.—Continued. 
a te Be ie ee 


Total Per Per 
Country con- ah Sawtimber | Firewood cent 
sumption : oe 
sumption timber 


M cu. ft. Cutts M cu. ft. M cu. ft. 
Independent States: 


PAID SSIMIA aca cee Crocus ounce 32,000 4.0 1,600 30,400 5.0 
iperiawy ck kink. oe oe 10,000 5.0 500 9,500 5.0 
Italian Africa—total........ 8,400 4.0 420 7,980 SEO) 
lO bo ate aeesuaee eee 1,800 4.0 90 1,710 5.0 
Italian Somaliland........ 2,600 4.0 130 2,470 5.0 
ASST SOU hghiees ect Aare 4,000 4.0 200 3,800 0 
Portuguese Africa—total.... 37,640 AO 1,882 35,758 5.0 
‘ Angola (and Kabinda).... 20,595 5.0 1,030 19,565 5.0 
Portuguese East Africa... . 15,600 5.0 780 14,820 5.0 
Portuguese Guinea....... 1,445 5.0 72 1,373 5.0 
Spanish Africa—total....... 2,241 DAE 112 2,129 5.0 
INTOLOCC Orpen aettevonat ets ois 1,240 2.0 62 1,178 5.0 
FRIOKGeLOTOl ns Uy emcee eee 1 DO rerio Oeeeras il 5.0 
ROM VNU Ge ese tae 1,000 5.0 50 950 5.0 
Grand totale ssc 774,316 Sa 114,126 660 , 190 14.7 


worked softwoods with which they are familiar instead of utilizing the 
native hardwoods. In a few countries like Brazil which have fairly 
important industries and railroads, fuelwood still constitutes a very large 
proportion of the total consumption because other kinds of fuel are 
not readily available. 

It is evident that the tropical countries will never use wood to the 
same extent as those farther north, nor will those countries of the tem- 
perate zone whose forest resources are insufficient use as much as others 
which have abundant supplies. There will doubtless be a tendency for 
the per capita consumption to decrease in the countries which now use 
the larggst amounts, as their timber supplies become reduced, and at the 
same time there will be an increase in the relative consumption of coun- 
tries which now use little. It is difficult to establish any one figure to 
represent what may be called the “normal” requirement for wood—the 
amount which a country must have in order that its economic develop- 
ment may not be impeded. The following are suggested as the approxi- 
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TaBLE 35.—ANNUAL CONSUMPTION IN AUSTRALIA AND OCEANIA 


Total ae ne 
ota si 
Country con- ia Sawtimber | Firewood ‘ es 
sump Hos sumption timber 
M cu. fet. cu. ft. M cu. ft. M cu. ft. 
Australian Commonwealth: 
New South Wales........ 72,461 36.2 22,461 50,000 31.0 
Queensland: fos eae 18,732 26.8 9,732 9,000 | 52.0 
South Australia.......... 18,769 42.1 7,626 11,143 40.6 
Mastnania 4. ae eee ere 7,773 Ste Zoo Dee 32.8 
WiCtOrla i. 3 tese aire 58 , 764 41.1 18 ,624 40,140 ei 7 
Western Australia........ 315200 1NPdass 5,253 32,000 14-5 
EO bala epee eer ae 213,752 41.8 66 , 247 1475505 | 3150 
New-Zealand (1): fojiecctce ane oo 63, 269 59.7 38 , 269 25,000 60.5 
Oceania: 
New Guinea: 
Britisheee taste 2,000 4.0 100 1,900 50 
Datel a evs. ane ee 1,600 4.0 80 1,520 5.0 
Melanesia: 
Bismarck Archipelago... 940 5.0 47 893 5.0 
New Caledonia......... 280 BO 14 266 5.0 
New Hebrides.......... 253 5.0 13 240 5.0 
Solomon Islands........ 900 5.0 45 855 5.0 
VALS GEMETS we Ms ates wise 150 5.0 8 142 50 
Micronesia: 
(Guanine et oes eee 45 5.0 2 43 5.0 
Hawaiian Islands....... 11,000 43.0 8,500 2,500 | 77.3 
Palio dave netn on ben iegcey eaeyn 433 SO 22 411 5.0 
Polynesia: 
RU eee Soc cyan cey Bemienaes 1,605 13.8 1,030 575. | 64.2 
Sains 5. 0 caamaameer 195 5.0 10 185 5.0 
Society Islands (Tahiti, 
Kaukura, and Faaiti). 93 5.0 5 88 50 
All others'a.). rescues 247 5.0 12 235 5.0 
POG Gilicts tre. Gintin ants: eaten ee 19,741 10.0 9,888 9,853 50.1 
Grand total fee 296 , 762 36.4 114,404 182,358 38 .6 
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mate rates at which the per capita consumption of the different regions 
may become established during the next few decades: 


Cu. ft. 
United States, Canada, Finland, Siberia: ...<.. 0.0 cc cee ee eee wt 200 
IUUESSI Ae NODWA Var OWED Balti States cinc. ace sc sieve 0-@ica a ots chelare Cheba thes 100 
Brazil, Chile, Argentina, Australia, New Zealand...................... Fadel 
Mexico, Central America, northern and western South America.............. 50 
Central-and western Burope, Japan: we. sc... «ka csds bye T4 vedas sea ase 30 
Southern Europe, Asia Minor, South Africa, West Indies................... 15 
China, India, Indo-China, East Indies, north Africa.....:............00000- 10-15 
CHIR COLLAR A emer terrae: AM Pete Tait ons amends ec ae Ge ake tee eS 10 


In spite of the increasing use of substitutes for wood, the world’s 
requirements for timber are steadily increasing instead of diminishing. 
Particularly is this true of growing industrial nations like the United 
States, Great Britain, Germany, Belgium, and Italy. In some countries 
the increase in wood consumption is more rapid than the growth of 
population, in others it is not quite as fast. Countries such as France, 
whose population is stationary, show very little increase in the total 
amount of wood used. Statistics show that during the last few decades 
the total consumption of timber (excluding firewood) has increased in 
France at the rate of about 0.1 per cent a year, in Germany 1.4 per cent, 
in the United States 1.6 per cent, in Great Britain 1.8 per cent, and in 
Belgium and Italy 2.0 per cent. These countries use nearly two-thirds 
of the sawtimber consumed in the world. The weighted average of the 
above figures gives an annual increase for the world of 1.45 per cent, 
which means that the consumption will double about every fifty years. 


THE WORLD TRADE IN WOOD 


Under normal conditions about 3,750 million cubic feet of wood, 
valued at about $650,000,000 before the war, goes into international 
trade each year. Almost all of it is timber for construction or industrial 
use, as firewood cannot economically be shipped to points far distant 
from where it is produced. The total volume of exports and imports for 
the different continents is given on page 58. 

These figures of course do not show how much timber is exported 
from or imported into each continent as a whole, because much of the 
trade is*between countries on the same continent. In general, however, 
it may be stated that the intercontinental timber trade is comparatively 
small. Northern Europe and northern North America export consider- 
able quantities of conifer timber for construction to all of the other 
continents; southeastern Europe, eastern United States, and Japan send 
temperate hardwoods to other parts of the world, and Europe and North 
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Exports Imports 
Continent 
Million cu. ft. 
EULOpe a w.c.c<aconicun tenn ee ee 2,326 1,965 
NorthvAmericaic.,. << Sats... oo been eee 1,317 703 
ASIA Hes cd en tvedodint vee isis c, ci BR a Oe 50 38 
South Americar cs viscera ee 32 67 
Australia—Océanias, Nariny el a eee eee eee 22 43 
PN Salc es Cena aM ene! Oto Semcess oe 11 64 
Dotal 45 arene eri Se ee ee 3,758 2,880! 


1 The total exports and imports should be the same. The discrepancy is due to 
differences in completeness and accuracy of trade statistics for the different countries, 
to differences in the years for which figures were available, and probably also to differ- 
ences in units of measurement and converting factors. 


America import comparatively small quantities of tropical woods from 
South America, Australia, Africa, and southern Asia. 

Of the total volume of trade about 80 per cent is composed of coni- 
fers, principally for construction and paper pulp. The temperate hard- 
woods, used for staves, railroad ties, furniture, finish, cabinet work, and 
other special purposes, constitute about 18 per cent, while tropical 
hardwoods, which so far are exported almost solely as furniture, cabinet, 
dye, and tanning woods, are only 2 per cent of the total. The tropical 
woods and to a considerable extent the temperate hardwoods may be 
classed as luxuries rather than necessities, and the commerce in them 
depends more or less upon artificial stimulation and specialized tastes. 
For example, lack of native woods suitable for the same purposes is not 
the reason why the United States imports large quantities of mahogany 
and other tropical cabinet woods. On the contrary, it exports at the 
same time oak, walnut, gum, and other woods for furniture and interior 
finish, as well as ash, hickory, and various woods for special uses. Nor 
have the tropical woods been imported because they could be obtained 
for lower prices than the temperate hardwoods, for the contrary has been 
the case. As the hardwood forests in temperate regions become depleted 
of their finest timber, however, the tropics are almost certain to be called 
upon more and more to supply the world’s requirements for this class 
of material. 

Because only those sorts of woods have been exported from the 
tropics, the idea is rather general that the equatorial forests are entirely 
composed of hard, heavy, deeply colored woods, suitable for furniture 
and fine cabinet work, but not for general use in construction. As a 
matter of fact, there are many excellent construction woods, which are 
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superior even to the conifers for use in the tropics, because of their 
greater resistance to decay and termites. They may eventually be used 
to some extent in the northern countries, but because of high transpor- 
tation costs and the fixed habits of the people of those countries, they 


TaBLE 36.—AVERAGE TIMBER Exports AND Imports, EUROPE 


Excess of 
Country Exports Imports Exports Imports 
over over 
imports exports 
M cu. ft. | Micuz ft M cu. ft. \ M cu. fi 
PAWISERT Aen te wie ert Rt hh Sal DO} OOOU eee deeeee: 50 000s kere 
BOVOTUMIE sateen Cet hoon cure oe 5,938 LO SRS seer 99 ,792 
SUNT aay ene AR rh cc Wipe ema etn 1,750 Tig) | ean Conese 6,004 
@zechoslovakian ya: 5.4 ose ne oe 10579005 Ee soe ater. 105; 9008 ER eas ee 
emanate kane wee eee eae Ml cont te SOS OOOM ce see ee 35,000 
1 RSTO ele Seater reagents Seen Ie ees Bee ce ob ae eat cate Jel earaas Sek eget ta ole a 
LOTTI EHUYG be Soir Gaee ema ee eee Sere cm 316,16 1,000 SUE MO Is oes wise does 
Pr OTC CHere se eae rc gk ee 3 70,175 204,08 5a) Peet ome 133 ,910 
"Alsace-(uorraime . ac. ic. oe 3 9,000 il OOO saeeeecp net 2,000 
(Gerra airy ne. oie Se ssc 5 he Sars Welle sone artes O50 O00 mE Pees Hear 530 ,000 
Great Britain and Ireland........ 8,265 CSG SOSA ee eben 648 ,719 
Greece my a ante ea sak Fee 3 DR CAA Tes vee ere aie 5,841 
HETatiry cu sy see eae ey ed sec eas SEP eins ec iuegss Roe oerc eyes Sys Sel nie etorem estan one ees arctan eae 
i Geily gee erent oats Ra ys Zed wicket ouch Mersuyt! 1340003 ho nce 134,000 
JIUEOSIER Wich Aeeneiennes ie a cceean eto 14272605 eer 142) 260M ears cese nee 
Sah yt APU ee ec hy eo eer eect ee teed len Ritesh yems ee alee oT eee oes eee 
DUBE IN ULERTN LeU RENE ie eee I eee rsh eee atin a eyes cad esa na ve see 
eT DUT rete yak ceca eer komen Ae euro sce qacae Ne end eer eae Teer teen ceeae Bare 
[Netherlands a vaprsct.rd aye cles ate 110,347 TS 2549 Sit trcraaeanee ken 72,148 
INOTER ERs ih os olan dae omaa Terre. 133 , 400 12,400 121 0004 Eee eee 
[Rolamaleereree cise Sukwtatennt O0RD00E teenie en O00 500u| esas sen oes 
BOGbe a eee enter <5 cunt sete aieste: 21,980 2,625 19/355" hae eee 
ESOT ATIIA Ge te tess Beas oe ares 22,305 2,863 1944905: |betat lk” see tae 
EUUISGA MEE EEA Treen sae ie re ioiees AQOFOQOOR | ecncie aoe AQO OOOH Se ye ctaaee 
European Caucasus........... 1,778 454 pas 32 al ee se eee os c 
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1 Estimated amount which can be exported, based on estimated cut and domestic 
requirements and pre-war trade of Austria-Hungary. No statistics available for these 
countries separately. 
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will never be able to compete there successfully with the conifers. The 
great consuming regions of the world will always look to the conifer 
forests for supplies of building material. 

The average exports and imports of timber for the various individual 
countries, as far as data are available, are shown in Tables 36-41. 

The principal exporting countries of Europe are Austria, Czecho- 
slovakia, Poland, Jugo-slavia, Norway, Finland, Russia, and Sweden. 
Of these, the first four correspond in a general way to the pre-war 
Austria-Hungary, which exported about 322,000,000 cubic feet a year, 
and was overcutting its forests to do so. In the years just preceding 
the war, Austria-Hungary was yielding ground as an exporting country 
to Russia, Finland, and Sweden. In order to maintain their combined 
exports at the above level, these four countries will have to hold their 
own consumption down to very low levels, or seriously deplete their 
forests. They will probably do both for the next decade or two, in order 
to rehabilitate their finances and economic status, with the result that 
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eventually their domestic needs will absorb all the forests can produce. 
Norway has very little surplus of structural timber, her exports consist- 
ing mainly of pulpwood and pulp, and Sweden’s exports are largely of 
the same character. Finland and Russia then are left as the only two 
countries in Europe which can be counted on as important sources of 
structural timbers for the world markets. 

The chief importing countries are Great Britain, Germany, France, 
Italy, Belgium, and the Netherlands. With all of them, imports of 
timber have been growing by leaps and bounds during the last half 
century, as their industries have developed. Great Britain imports prac- 
tically 95 per cent of her entire consumption of wood, and while the 
proportion is not so great for the others, their imports constitute a very 
important part of their total supply of timber. 

The Baltic States, Esthonia, Latvia, and Lithuania, before the war 
were important centers of wood-working industries, engaged in the sawing 
and finishing of Russian timber for the export trade. As their fores‘ 
resources hardly suffice for their own needs, any future export business 
that may develop will depend on supplies of raw material from Russia. 

In Asia the only country exporting on a fairly large scale is Japan. 
A few others, Siam, Siberia, North Borneo, Java, Persia, and the Philip- 
pines, export small amounts. The rest are self-sufficient, or like Asia 
Minor and China, depend to a large extent upon imports. India and 
Ceylon export some timber, but import much greater amounts, and their 
needs are bound to increase with the development of domestic industries. 
Within a few years even Japan will need all of her timber, and may have 
to import some in addition. With the large undeveloped supplies in the 
southeast, particularly in Indo-China, Borneo, Sumatra, and the Philip- 
pines, these countries will eventually become important sources of timber 
for China, India, southwestern Asia, and possibly other parts of the 
world. The most important reserve, however, is in Siberia. Of all the 
Asiatic countries capable of exporting timber, she alone possesses great 
expanses of coniferous forest. According to rough estimates of the poten- 
tial production of her forests, Siberia can furnish to the world market 
about 6 billion cubic feet of softwood timber a year, which is double the 
quantity now entering international trade, and 30 per cent of the world’s 
consumption of coniferous sawtimber. 

In North America, the United States exports the greatest volume of 
timber, gatd is the greatest exporter in the world with the exception of 
Sweden. It is by far the largest exporter of construction timber, for the 
Swedish trade includes a very large proportion of pulpwood and small 
timber. The United States, however, imports almost as much wood as 
it exports, and since 1914 the surplus of exports over imports has steadily 
decreased until now the two almost balance. Canada has the largest 
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net exports, and the quantity is likely to increase greatly in the future. 
A large part of the total consists of pulpwood and woodpulp, most of 
which goes to the United States. Alaska has great reserves of virgin 
timber in her coast forests, and when fully developed will contribute 
large quantities to the world trade. 
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In the southern part of the continent, Mexico has extensive unde- 
veloped forests of pine, and may eventually export considerable quanti- 
ties, at least for a few decades. Her own requirements are bound to grow, 
however, and she already imports a great deal of pine lumber. Southern 
Mexico, Central America, and the West Indies are important sources 
of cabinet and dyewoods, but import considerable construction lumber 
from the United States and Canada. Cuba and Porto Rico, which have 
been developing rapidly during the last 25 years, use particularly large 
quantities of imported softwoods. Several of these countries have forests 
more than sufficient for their own needs, including much pine and oak, 
and they will eventually become timber-exporting nations. 
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South America, which is the best provided with forests among all the 
continenss; imports more than twice as much timber as it exports. Nei- 
ther exports nor imports are very large, however. Argentina is the lead- 
ing exporter, because of her heavy shipments of quebracho, and at the 
same time her imports are twice as great as for all the rest of South 
America. The next largest importer is Uruguay, followed by Peru and 
Chile. 
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Paraguay has the largest net exports, consisting of quebracho for 
foreign markets and construction timber for Uruguay and Argentina. 
Brazil exports construction timber, principally Parana pine, to other 
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‘ Exports and imports negligible in quantity. 
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South American countries, and cabinet woods to Europe and North 
America. Her exports have increased rapidly during the last few years, 
and will probably become very important in the near future. The 
Guianas have vast undeveloped resources and will undoubtedly export 
more and more timber as they are opened up. The northern and western 
countries, Venezuela, Colombia, Ecuador, Peru, and Bolivia, all have 
enormous areas of tropical forests, most of which, however, are now 
comparatively inaccessible not only for purposes of world commerce, but 
even for supplying their own domestic needs. While they may eventually 
become timber exporting countries, it will hardly happen within the next 
several decades. 

Although Africa has enormous supplies of timber in her equatorial 
forests, her exports are the smallest of any of the continents. The bulk 
of them consist of cabinet woods from the colonies bordering the Gulf 


TasiE 41.—Avprace TimBer Exports AND Imports, AUSTRALIA AND OCEANIA 


Excess of 
Country Exports Imports Exports Imports 
over over 


M cu. ft M cu. ft. M cu. ft M cu. ft 
Australian Commonwealth: 
New South Wales...........:. 1,634 2 O42 See | soa ae eee: 10,608 
CHICCMSIANG iy Ae coh aes 2,000 6 T3994) Ville ee eee 
SOPIDIE ATISET AM Aa ens el te ie.c ines stateee erate TANS # aloe Ae 7,403 
BEETS INTAIIUA Meee oe, Jase ec BONS xa 2,083 336 4s |, Nae ne eee 
NC EOTIAMS war ernie Oh a cee ibsiche ts 75 LOZSGGs 21 Pee nee wee 10,291 
Western Australia............. 9,099 911 SOS pall ee ee ae 
etal eres. lee ee ae 14,891 ra OI 0% We Ca cnet art 16,373 
ING eZ AlAN sore 501.4 oisie sid overara ats 6,945 3,214 B63 el Bae beer Se ne 
Oceania: 
New Caledonia. :....-.3..+.-+ eS eee Aa oe HL LF, ym RS 
EDT WwAltatl lands. ©esh5.o 35 6 cid chieecw ouctecaoiens ScO00O Fler tasacracee 8,000 
fee pee ares Mein as {COMI AL | eS ees 1,000 
PEM OENCTOIE ce cncielc jorudve eon acs Imports jand exports} negligible 
(Potala ca... erent Geshe: Mees 1 SE OOO gm lsc ateraicce 8,999 
CrranigkbOtale o. 2c e eet 21,837 43,478 15,661 37,302 


66 


FOREST RESOURCES OF THE WORLD 


of Guinea, especially French Congo, Ivory Coast, and Gold Coast. 
Egypt takes the largest amount of imported timber, and South Africa 
and Algeria also import considerable quantities. The only others whose 
timber trade is important are Tunisia and Morocco, importing countries. 


TABLE 42.—ForEsT AREAS OF ExporTING, IMPORTING AND SELF-SUSTAINtNG COUNTRIES 
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Although three states of the Australian Commonwealth, Queensland, 
Tasmania, and Western Australia, export more timber than they import, 
the country as a whole is an importer. New Guinea, and probably the 
Northern Territory of Australia, have great potential resources of tropical 
woods, but their forests are still unexplored and undeveloped. New 
Zealand, which has been the only Australasian country to export conifer 
timber, has seriously depleted her supplies, and with the present restric- 
tions on export trade will soon become an importing country. 

The various countries whose timber trade is relatively important are 
grouped in Table 42 according to whether their exports or their imports 
are the greater. 

Both the exports and the imports of the countries listed above com- 
prise 99 per cent of the totals for the world, the remaining one per cent 
being divided among all the others. 

It will be noticed that excepting Bulgaria, Greece and Spain, whose 
forests have been greatly abused and are not producing the amount of 
timber they are capable of growing, the importing countries of Europe 
all have less than 0.8 acre of forest per inhabitant. Except for Hungary, 
which probably should be classed as an importing country in the long 
run, all the other countries with 0.8 acre or more per capita have wood 
sufficient for their own needs, or surpluses for export. Those with more 
than about 1.2 acres per capita are definitely exporting countries. Prac- 
tically the same figures hold for the more developed populous Asiatic 
countries. 

In the other continents, however, where the forests have been very 
little exploited because of lack of population or transportation facilities, 
or where they have been regarded as timber mines rather than as sources 
of regular timber crops, there is as yet very little relation between forest 
areas and exportation or importation of wood. Countries like Canada, 
United States, Australia, and New Zealand will definitely become import- 
ers of timber long before their forest areas are reduced to 0.8 acre per 
capita, because their normal consumption of wood is much greater than 
that of Europe. Even with their forests handled so as to produce con- 
tinuous crops, they will probably need from three to four acres per capita 
to remain self-sufficient. As far as timber supply is concerned, the coun- 
tries in the pumid tropical regions, on the other hand, can do with even 
less area of timber land than can Europe, because the potential growth 
of wood per unit area is much greater, and per capita needs for wood 
are much less than in Europe. Even allowing for a greatly increased 
rate of consumption, from 0.3 to 0.5 acre of well-managed tropical 
forest per capita should be ample to meet domestic requirements. 
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A LOOK INTO THE FUTURE 

Reduction in the areas under forest will undoubtedly continue in the 
future as it has in the past, as increasing population requires more 
and more land for agriculture, and as the forests in many regions con- 
tinue to be destroyed by fires and cutting, without provision for their 
renewal. Even in many of the older countries, where the forests are 
appreciated and well cared for, considerable areas are cleared each year 
for agricultural use. Further increases in the area of farm land in most 
countries must come to a large extent from land now occupied by forests. 
Here and there, as in France, Belgium, Holland, and Germany before 
1914, the forest area has been slowly increasing through planting, while 
in other places, as in the northeastern and southeastern parts of the 
United States, there is taking place a gradual natural reversion to forest 
of worn-out farm lands, yet these increases are very small in the aggre- 
gate, in comparison with the reductions in other places. 

At the first glance, there appears to be no reason for concern regarding 
this steady but gradual diminution of the area of forests that is taking 
place in almost all parts of the world. There are still 4.4 acres of forest 
for each person in the entire world, capable of producing many times 
the present requirements for wood, which amount to only 32.5 cubic feet 
per capita per annum, or 7.5 cubic feet per acre of forest. To be sure, 
some countries which have had plenty of timber of their own may use 
it all up and have to seek elsewhere for their supplies, and others which 
hitherto have used but little timber may enter upon an era of develop- 
ment and require large amounts, yet there still remain great reserve 
supplies of practically untouched forest, in Siberia, in equatorial Africa, 
in southeastern Asia and nearby islands, and in the basin of the Amazon 
in South America. 

Before the development of means of cheap transportation, bulky com- 
modities like timber could not be marketed at great distances from the 
points of production, and it was necessary for a country to depend on 
its own forests for wood or do without. Now, however, the world is 
covered by an intricate and constantly expanding network of transpor- 
tation systems—highways, railroads, canals, and steamship lines—and 
lumber is shipped from one side of the world to the other. Countries 
with little timber of their own can easily get it from others which have 
a surplus. China obtains large amounts of lumber from North America, 
and South Africa gets much of hers from northern Europe. 

Siberia, with over a billion acres of forest, if fully developed could 
export 6 billion cubic feet of timber a year, an amount equal to almost 
one-fourth of the total world consumption of sawtimber, while the trop- 
ical forests are capable of vastly greater production. The amount of 
standing timber in the Amazon basin and adjacent parts of South 
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America, for instance, has been estimated at approximately 3,400 billion 
board feet, or possibly 750 billion cubic feet of sawtimber besides a large 
quantity of smaller material. The tropical rain-forest of Africa, covering 
more than 350 million acres, with that of Asia and the East Indies, 
nearly 500 million acres, and that of South America, more than 1,000 
million acres, could if fully developed and only moderately well handled 
produce continuously the enormous amount of from 200 to 250 billion 
cubic feet of wood a year, which is equal to four times the present world 
consumption. 

There are several reasons, however, for not feeling entirely satisfied 
with the situation. In the first place, it will be a great many years 
before the tropical forests are able to supply a large part of the world’s 
requirements for wood, if they ever can. Before they can do this, they 
must be opened up by adequate systems of cheap transportation, and 
adequate supplies of efficient labor must be at hand both to construct 
the transportation facilities and to exploit the timber. This means a 
fairly large population, of races accustomed to or easily adaptable to 
carrying on woods work on a large scale. Such a population is not now 
present in most of the tropical forest belt. 

Another difficulty which must be overcome is the nature of the trop- 
ical forests themselves. They are mostly composed of a very great 
variety of species, intermingled in the greatest confusion, and can be 
exploited economically only if practically all the important species can 
be utilized. Only a few of them are known on the world markets, and 
those are chiefly cabinet woods, of which the supply and the possibilities 
for utilization are more or less limited. In order to dispose in the general 
market of large quantities of the less known timbers, particularly those 
which are more suited for common lumber and construction, a long 
process of education and economic pressure will be necessary to over- 
come the established habits and idiosyncrasies of the consuming nations. 

When development of the tropical forest industry does take place, 
it will be accompanied by other phases of development which will have an 
important bearing on the general problem. In the first place, the ten- 
dency in all new countries is to try to hasten development by all sorts of 
inducements to private exploiters, such as concessions of public lands 
and forests, and a large measure of freedom from restrictions as to their 
use of the,zesources. A very large proportion of the tropical forests may 
be at to pass into private ownership, and to be exploited just as 
wastefully as have the forests of all other regions under similar cir- 
cumstances. Not only will large quantities of the standing timber be 
destroyed without being utilized, and large areas of land now bearing 
valuable timber be turned into worthless brush-lands, but vast areas 
will perfectly legitimately be cleared for farming and other use. 
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To support only the population required to develop the forests will 
require a large area of agricultural land, and as much of the tropical 
forest is on land eminently suited to agriculture, it is to be expected that 
general agricultural development will accompany the exploitation of the 
forests. At the same time, in many of the tropical forest regions or 
near them are other valuable natural resources, such as minerals and 
water power, whose exploitation will mean a still further increase of 
population and industries. All of these will mean an enormous increase 
in the domestic consumption of wood. 

Meanwhile the forests will continue to be reduced in area, and the 
quality of those remaining will tend to deteriorate, until the timber 
resources become so badly depleted that steps are taken to prevent 
further destruction and to build them up on a permanent basis. The 
history of forestry in most countries shows that effective steps toward 
forest regulation are seldom taken until a country’s forest resources have 
become so depleted as to make it anxious regarding its own future sup- 
plies of timber. It is very doubtful, then, whether the equatorial forests 
can be counted on to supply a large part of the timber needed by the 
northern countries. 

Another point that must be taken into account is the steady increase 
in the world’s requirements for timber. Of the 56 billion cubic feet a 
year consumed now, 30 billion feet is for fuel. About three-tenths of 
the wood fuel is used in tropical countries, the rest in temperate regions, 
and the total is equivalent in heating value to from 250 to 300 million 
tons of coal. This is about 20 per cent of the world’s consumption of 
coal. The use of wood fuel tends to decrease, but this decrease is more 
than offset by the increased rate of consumption of other timber. As 
fast as some uses of wood are dropped in favor of substitutes, others 
arise. Examples of comparatively new and rapidly growing uses for 
wood are paper pulp, railroad ties, telephone and telegraph poles, and 
wood paving. The consumption of wood other than fuel, if it continues 
to increase at the rate of the last few decades, will double in 50 years, 
and there is no reason to believe that it will not continue to increase 
after that. 

Of the present consumption of wood other than fuel, three-quarters 
is from coniferous forests and about one-fifth from temperate hardwood 
forests. The temperate hardwoods are on better soils than the conifers, 
for the most part, and are chiefly in the more densely populated regions 
where the pressure for agricultural land is strongest and most persistent. 
Moreover, after the original hardwood forests are cut over there is a 
tendency to cut over the second-growth stands for firewood and for 
various minor products before they reach sawtimber size, with the result 
that further sawtimber production from second-growth hardwood stands 
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will not be very important, even if the wood were in as great demand as 
that of the conifers. 

The crux of the world’s timber supply problem during the next two 
or three generations, at least, is the conifer forests. Whether they will 
be able to meet the demands depends upon what steps shall be taken 
during the next few years to put them on a permanently productive 
basis. There are slightly more than 2,500 million acres of coniferous 
forest including several hundred millions of very low productive value. 
The present growth of conifer timber is not quite 80 per cent of the 
present cut, therefore it is evident that the forest capital is being steadily 
depleted. Moreover, large areas of coniferous forest are being rendered 
incapable of further growth, temporarily at least, after being cut over. 
This is taking place in some sections of the United States, as well as in 
other countries. 

There are several hopeful factors in the situation, however. The 
potential growth of the existing conifer forests, if they could be put under 
careful management, is probably three times the present cut. As most 
of these forests are in general on the poorer lands—either on the poorer 
soils or high in the mountains or in the far north where population is 
comparatively sparse and agriculture by itself not especially successful, 
they are less likely to be greatly reduced to make room for farming than 
either the temperate or the tropical hardwoods. Given a proper desire 
for their maintenance on the part of their owners, there is no reason 
why the area under conifers should not remain almost as large as it is 
now. In some regions it might even be extended by planting, as was 
done in the Landes of France, and as is now being done in such countries 
as Australia and Chile. Another favorable factor is the fact that due to 
their location on poorer or less accessible lands, there is a tendency for 
a large part of the areas under coniferous forest to remain in or return 
to public ownership, or else to be held by large corporations such as pulp 
and paper companies for the definite purpose of continuous timber pro- 
duction. Moreover, in most countries possessing coniferous forests the 
appreciation of their value and economic significance is becoming general, 
and will undoubtedly prove a powerful factor in maintaining them 
permanently in a condition to supply the world’s needs. 
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CHAPTER II 


THE FOREST SITUATION IN EUROPE 


AUSTRIA 


Forest Area.—Before the war Austria-Hungary was the greatest 
wood exporting country in the world. The combined forest area of 
Austria, Hungary, and Croatia and Slavonia, together with the provinces 
of Bosnia and Herzegovina, was about 53,000,000 acres, or 30.24 per cent 
of the total land area. In 1910 the forests of Austria alone comprised 
24,127,676 acres, or 32.6 per cent of the land area. The provinces which 
composed Austria before the war and their forest areas were as follows: 


TaBLE 43.—ForEsT AREA OF AUSTRIA 


Per cent of forest 
Dene Total land | Area of pro- | Total forest Of th 
area ductive land area, Of the total e 
Re productive 
land area 
acres acres acres 
Lower Austria..| 4,893,564 4,723,134 1,690,977 34.6 35.8 
Upper Austria..| 2,959,307 | 2,739,230 | 1,004,687 34.0 SONG 
Salzburg...... 1,764,568 | 1,458,535 582,041 33.0 39.9 
Sty riage. nen 5,539,222 | 5,156,372 | -2,592,467 46.8 50.3 
Carinthia... ... 2,550,769 | 2,319,330 | 1,126,705 44.2 48.6 
Carniola....... 2,459,132 2,349,711 1,091,658 44.4 46.5 
Coast Region. .| 1,967,849 | 1,835,951 578 , 484 29.4 31.5 : 
Tyrol with : 
Vorarlberg...| 7,231,172 | 5,905,770 | 2,729,547 SY iets 46.2 | 
Bohemia...... 12,830,662 | 12,356,175 | 3,800,041 29.6 30.8 | 
Moravia...... 5,488,834 |! 5,272,215] 1,589,998 28.1 29.2 . 
Silegia.........| 2,2¢1,062)) 1,228 s578 442,207 34.8 36.0 
Galiciaeencs sen 19,388,759 | 18,824,858 | 4,924,928 25.4 26.2 
Bukowina..... 2,577,939 | 2,484,820] 1,081,191 41.9 43.5 
Dalmatia...... 3,177,902 | 3,109,236 942,745 29.7 30.3 
Total. ..| 74,100,141 | 69,763,915 | 24,127,676 32.6 34.6 


Styria thus possessed relatively the largest forest area, or half of its 
total productive land area. It was followed by Carinthia and Carniola, 
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Tyrol and Bukowina. The least forested province was Galicia, where 
only one-fourth of the total land area was under forest. 

Today Austria comprises only Lower Austria, Upper Austria, Salz- 
burg, Vorarlberg, and the northern German regions of Styria, Carinthia, 
and Tyrol. In addition to these are portions of the Hungarian counties 
bordering on Lower Austria and Styria, the boundaries of which have 
not yet been determined. Exclusive of these west Hungarian areas, 
Austria has an area of 20,175,000 acres, with 6,146,000 inhabitants. The 
forests occupy about 7,600,000 acres, or 37.7 per cent of the total land 
area. The per capita forest area is 1.24 acres. 

Character of the Forest.—Before the war the forests consisted of 
about 60 per cent conifers, 20 per cent broadleaf species, and 20 per cent 
mixed conifers and hardwoods. The present proportion of conifers to 
hardwoods is probably the same; if any change occurred at all it was to 
increase the proportionate area of conifers. Spruce and beech are the 
two principal commercial trees of Austria. Spruce is distributed almost 
uniformly over the entire forest area. Black pine (Pinus laricio 
austriaca) occurs in Lower Austria; fir (Abies pectinata) occurs in con- 
siderable quantities in Tyrol. Of the hardwoods, next to beech, oak is 
the principal species; it forms pure stands in Lower Austria. 

By methods of management the forests in Austria were distributed 
before the war as follows: 


Per cent 
High forest managed on a clear-cutting system. ...........-... 2200s e eee 58.3 
High forest managed as selection forest...........6..-0: eee eter eee de 27.5 
RTE SSC Sera A eZee mere aN al Sm cvs og Meal 8 9 ahG Bie oe oe tapename arate 11.9 
pie Wiblt, SLADGALOG en ia whem. se waioo ene sed heap ee eo w Wings Dene gas 23 


This proportion probably holds good for Austria today, because 
high forest was the common practice in Upper and Lower Austria and 
in the mountainous forests of Tyrol and Vorarlberg, provinces which 
enter into the present boundaries of Austria. If any change occurred at 
all it was in favor of increasing the percentage of high forest managed 
on a selection and clear cutting basis, because coppice with standards 
was particularly developed in Galicia and the sea provinces, and coppice 
was predominant in Dalmatia and in the sea provinces. None of these 
are now parts of Austria. 

Chara¢ter of Ownership—The forests of Austria are owned as 
follows: 


Acres Per cent 
SUES ee er EGA oY oye ts arabe Bohs cover e tATeReC Ou opel ekeneraWaU ye 967 ,005 129% 
TRIBII Do ooo etn Ghee aia ee DSO In RIEL CREA ben elo chor Gini. iceo a earnoran 4,895,540 64.4 


Communities, churches, and religious foundations............ 1,736,904 22.9 
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Annual Growth.—Considering that before the war the average annual 
increment in Upper and Lower Austria was 51.4 cubic feet per acre, in 
Salzburg 34.3, in Styria 45.7, and in Tyrol 28.6, the present annual 
growth for Austria is probably not more than 35 cubic feet per acre, or 
for the present forest area 265,000,000 cubic feet, of which 50 per cent 
is large saw timber. 

Annual Cut.—Before the war the annual cut was from 60 to 67 cubic 
feet per acre. Since the average growth per acre was estimated at 35 
cubic feet, it is evident that at this rate the forests were overcut. The 
potential production of construction timber alone in present Austria is 
estimated at 132,500,000 cubic feet annually, or 17.4 cubic feet per acre. 

Domestic Consumption.—The consumption for Austria-Hungary 
before the war was in the neighborhood of 57 cubic feet for each inhabi- 
tant. It is impossible to tell what the present consumption is. As Austria 
has lost many of its wood-using industries, its per capita consumption for 
some time will not exceed 35 cubic feet, or about 215,000,000 cubic feet 
in all. At such a rate of consumption, Austria ought to have an excess 
production of wood of 50,000,000 cubic feet available for export. The 
tendency, however, will be to force cutting to the limit, since timber 
export is the greatest factor in the trade balance. Of the 215,000,000 
cubic feet used at home, 38 per cent will consist of construction timber. 

Imports and Exports.—The export trade will be confined to soft- 
woods, and Austria may depend on imports of hardwoods from Jugo- 
slavia for her domestic industries. In view of the present low value 
of the Austrian crown this is a very serious drawback to the Austrian 
wood-working industry. In spite of many hindrances to the lumber trade 
and special regulations governing exports, lumber will continue to be 
one of the chief items of export. 

Two forest regions are concerned in the timber trade: the Alps region 
and the region of the BOhmerwald. 

1. The Alps Region. This furnishes chiefly spruce in the form of round 
timber, pulpwood, and sawed lumber. In normal times these products 
were shipped from the Mur north to Germany, and from the central 
and southern Alps to Italy and the other countries of the Mediterranean 
region. 

The wood from the central Alps is comparatively close-grained and 
of uniform growth, of fairly large dimensions, and not liable to crack. 
Norway spruce and larch grow to very large sizes in the Alps, but larch 
is in demand at present only in the markets of Trieste and Italy. Cem- 
bran pine, which is much in demand for furniture, flourishes in the high 
mountains of the central Alps. Fir is sold with Norway spruce, but 
brings from 10 to 20 per cent less. Beech is very abundant in the north- 
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ern and southern Limestone Alps. In the northern part of the region it 
produces chiefly fuelwood, while in southern Styria the uniformly large 
dimensions of this species make it the basis of an extensive hardwood 
industry. Maple is now scarce in this region. Ash is abundant in the 
river bottoms. In spite of the large number of rivers in the Alps region, 
they are very little used for timber transportation. The tendency of 
trade is toward the north (Germany) and the south (Italy), while the 
river system of the Danube extends toward the east, where timber is 
abundant. The Danube does serve to some extent, however, for trans- 
porting sawed lumber to Bavaria. 

Considerable building timber, lumber, and fuelwood are also floated 
on the Enns, the Traun, and the Danube from the Alps of Upper and 
Lower Austria to Vienna. The remainder of the traffic is carried almost 
entirely by rail. 

The wood trade of Salzburg, Upper Austria, and Upper Styria is 
carried on chiefly with Germany and Switzerland. The woods most in 
demand are heavy building timber, pulpwood, railway ties, and sawed 
lumber. When the demand is heavy, the trade is extended to include 
Lower Austria and Carinthia, where Germany must compete with the 
Mediterranean countries on the market. Switzerland also buys some 
timber in the Tyrol, which has not much wood to export. 

The Mediterranean countries, especially Italy, buy wood in the Tyrol, 
Carinthia, and Styria. The demand is chiefly for sawed timber of all 
kinds, in addition to hard and soft round timber. 

About 11 per cent of the forests of the Alps region are owned by the 
government, and the remainder by the communes and by private indi- 
viduals. Thus. small forest holdings predominate. It is common in the 
latter forests to sell wood on the stump, the buyer taking the responsi- 
bility of removing the timber. Larger owners also prefer to sell in the 
forest, but they cut and work up the wood at their own expense, so that 
the finished commodity forms the object of the transaction. 

2. Bohmerwald. Above and below Enns north of the Danube are 
spurs of the B6hmerwald. This mountain range still contains primeval 
forest consisting chiefly of Norway spruce. Timber production and trade 
in this region follow about the same trend as in the neighboring province 
of Bohemia although part of the wood, especially logs, sawed lumber, 
and fue¥is shipped by way of the Danube to Vienna, and part goes to 
the same destination by land. Bavaria also takes some of the pulpwood 
and sawed lumber. 

3. If the German-Hungarian counties of Odenburg, Eisenburg, and 
Wieselburg are added to the Republic of Austria, the latter will gain 
563,160 acres of forest, of which 60 per cent is broadleaf timber, mostly 
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beech. This area can produce enough timber for home use, but none for 
export. 

Wood-Using Industries.——The sawmill industry is widespread in 
Austria. The abundant water power favors the establishment of a large 
number of small mills, though these are gradually decreasing on account 
of the heavy competition on the market. It is likely that consolidation 
of these small enterprises into larger units will improve production. 

In addition to sawmills there are many other wood-using industries, 
such as wood pulp and cellulose mills, which frequently come into compe- 
tition with foreign timber dealers. 

Charcoal manufacture can no longer be carried on to any great extent 
except in the beech region, especially in southern Styria. In the conifer- 
ous regions this industry has had to yield to the heavy demand for 
pulpwood. 

Aside from round timber and pulpwood, most of the trade is in partly 
manufactured articles, especially sawed stock. 

Forest Laws and Education.—In the past Austria had a very effi- 
cient organization for handling public forests and very rigid laws relat- 
ing to the management of private forests in certain protection zones. 
What care the forests will receive under the new régime will depend to a 
large extent upon the available funds and the general attitude toward 
forest conservation. It is safe to assume, however, that within the 
near future the forests will be largely sacrificed for the sake of larger 
returns from them. In the past the higher forest personnel was trained 
at the Agronomical Institute at Vienna and the lower forest personnel at 
several ranger schools. At present forest education is being hampered 
by lack of state funds. 

Probable Future.—Austria, even with its reduced forest area, because 
of the smaller population will be capable of producing more timber than 
it will actually need for its own use. It has ceased to be one of the great 
exporting countries of the world, however, its place having been divided 
among several countries such as Jugo-slavia and Czechoslovakia. 
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BELGIUM 


Forest Area.—The present forest area of Belgium is 1,321,243 acres, 
forming 18.2 per cent of the total land area, or 0.2 acre per inhabitant. 
The most heavily wooded provinces are Luxemburg, 41 per cent, and 
Namur, 31 per cent, which together comprise 666,937 acres. The present 
forest area has somewhat increased over that of 1846, as may be seen 
from the following: 1846, 1,200,269 acres; 1866, 1,074,057 acres; 1880, 
1,299,557 acres; 1895, 1,303,735 acres; and 1906, 1,321,243 acres. 

Character of the Forest.—Of the total forest area, 71.1 per cent is 
hardwood growth and 28.9 per cent is coniferous (pine predominating). 
Of the hardwoods 56 per cent is managed as composite forest, 31 per cent 
as sprout forest, and 13 per cent as high forest. Especially common is 
oak coppice wood, managed for bark, the annual production of which 
amounts to about 29,500 tons. 

Character of Ownership.—By ownership the forests are distributed 
as follows: 


Acres Per cent 
BDV Abe OLCR tS eee yn Ae a RW ae, oe eA SRE OANS & of uni dar wae 818 , 360 61.94 
TESTE CT C7 oa Ae nied et 
SOMIMUNES eRe einen Pet TE hue eer at ns Tink oh ae ME aeons at 411,110 4 
SDSS CUSTER Coens, ni trsb eer trchenbeN Onl cis o wcke ey ak Ah tat tee ABM Cat a aR 75,964 hs 


Thus most of the forests of Belgium are privately owned. In 1815 
the area of state forests comprised 180,310 acres, but by successive sales 
it has been reduced until in 1884 it amounted to only 61,750 acres. Since 
1884 the sale of state forests has stopped and a reverse policy has been 
adopted, namely, a gradual acquisition by the state of forests and waste 
land which could be converted into forest. The area of state forests has 
thus increased from 63,092 acres in 1900 to 75,964 in 1905. All communal 
and institutional forests more than 12 acres in extent and not more than 
0.62 mile distant from a forest which is already under state supervision 
come under state control. The total forest area under state supervi- 
sion, including state, communal, and institutional forests, amounts to 
502,883 acres or 38.06 per cent of the total forest area. These 502,883 
acres are distributed according to method of management and species as 
follows: 


Acres Per cent 
Perrcooe nigh foncshincse sonic. oy cata by Lae eee: 67,838 14 
Waoniterouswhigh forestiecce sig rep to asi ees res oot oti tore 115,175 23 
Composite forest (coppice with standards).................+... 195,453 39 
WOpPlCe ie he ay shuts i ha ls, Sri ee erat eR me rire Ck teed © 112,742 22 
RPE CGUROTIS 5 eds oe Ge ad css ee eR eas ae A weil ate 11,675 2 


Thus, of all the forests under public supervision, 75 per cent, or 
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three-fourths, are made up of high and composite forests, capable of 
producing leg material. 

Annual Cut.—The annual cut is estimated as 75,789,000 cubic feet, 
or 57.4 cubic feet per acre, of which sawlog timber forms about 38 per 
cent, or 28,734,200 cubic feet. In addition some 7,415,000 cubic feet is 
obtained annually from trees grown outside of forests, making the total 
cut 83,204,000 cubic feet. 

Annual Growth.—During recent years Belgium has manifested a 
strong tendency not only to husband her forests rationally, but also to 
increase the forest area. The annual cut, 57 cubic feet per acre, may 
therefore be taken as the annual growth. There are no recent figures 
regarding the productivity. 

Domestic Consumption.—Home production is unable to satisfy the 
needs of the country. Belgium depends, therefore, upon large importa- 
tions from abroad. The excess of imports over exports of all kinds of 
- wood, including firewood and pulpwood, in 1913 amounted to over 80 
million cubic feet. The total consumption thus amounts to 163,500,000 
cubic feet, or 22 cubic feet per capita. Of this 106,500,000 cubic feet, 
or 14 cubic feet per capita, consists of sawlog timber while 57,000,000 
cubic feet, or 8 cubic feet per capita, is cordwood. If to this be added 
wood pulp, 19,000,000 cubic feet, the total per capita consumption would 
be 24 cubic feet. 

Exports and Imports.—The exports and imports of Belgium of the . 
different kinds of wood for 1909 and 1913 are given in Table 44. 

The chief items of import are construction timber, props, posts, and 
other small round timber. The total imports—building timber actually 
used within the country and not reexported—amounted in 1909 to 
76,476,000 cubic feet, while the exports of the same material of Belgian 
origin or manufactured in Belgium and not mere reexports, were 1,181,000 
cubic feet, an excess of imports over exports of about 75,295,000 cubic 
feet. The imports from the different countries are shown in Table 45. 

The import of timber into Belgium takes place almost exclusively 
by sea. A small amount of forest products enters Belgium by transit 
from Holland and by rivers and canals from Rotterdam and Amsterdam. 
A small amount is also imported from France and Germany. The chief 
sea ports through which the import trade of forest products takes place 
are: Antwerp, Ostend, Ghent, Nieuport, Brussels, Bruges and Zeebrugge, 
and Selzefte. Table 46 gives an idea of the extent of import and export 
trade in forest products that passes through these sea ports. 

These figures give a picture of Belgian import and export of forest 
products by sea. The import is growing very rapidly. The total import 
in 1907 amounted to 1,704,879 metric tons, while in 1909 it increased 
to 1,815,220. In 1907 the value of the imported timber amounted to 
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$35,744,064, while in 1909 it increased to $38,038,294. In 1880 Belgium 
imported forest products valued at about $10,887,000; in 1890, $13,- 
370,000; in 1900, $25,669,000; in 1909, $36,863,000. Thus the value of 
the import of timber into Belgium increased 31% times during the twenty- 
nine-year period. The kind of timber that is imported most is sawed 
lumber or boards. In 1909 the import of sawed lumber formed 46 per 
cent of the entire quantity of timber imported and 60 per cent of its 
value. The import of props and poles comes next, followed by round 
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AUISEEA IA rior ecrae oct 142-435) |. Bids sails. ees 142,435 On 
Othenseern Carer tone es 403,691 46,126 363 , 137 812,954 0.8 
Mota e ise canes 76,475,826 | 2,150,220 | 20,669,199 | 99,295,245 | 100.0 


Nearly 50 per cent of all timber imports came from Russia. 
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timber and wood pulp. The chief export is wood pulp, which amounted 
in 1909 to 27,082 tons, valued at $1,487,042. Tanbark and dyewoods 
are next in importance. 

Wood-Using Industries.—According to the latest available indus- 
trial statistics of Belgium there were 325,965 industrial plants utilizing 
628,254 horsepower. The wood-using industries were represented by 
38,713 plants employing 88,526 persons, or 8.1 per cent of the industrial 
population of the country. The wood-using industries utilized 7,250 
horsepower. The largest number of workmen are employed in cabinet 
making in the provinces of Brabant, East Flanders, and Hainaut. The 
furniture industry is especially developed in Hainaut, Brabant, and 
Antwerp. The cabinet-making and furniture industries conduct 17,641 
factories and employ 22,883 workers. According to the amount of power 
utilized, the sawmill industry occupies the first place. There are 271 
sawmills, utilizing in the aggregate 3,513 horsepower. The largest saw- 
mills and the largest number—19, with an average motive power of 33 
horsepower—are located in Antwerp. They are engaged chiefly in the 
resawing of the large hewn logs imported into Belgium by sea. Notwith- 
standing the large number of steam sawmills, there is still a considerable 
amount of whipsawing. Thus in Brabant there are 605 hand sawyers 
of lumber; in East Flanders, 443; in West Flanders, 355; in Hainaut, 
218, and in Antwerp, 216. 

The production of wooden shoes (sabots) is still confined largely to 
East Flanders and Hainaut, and gives occupation to about 6,437 workers. 
The production of wooden shoes is practically limited to the suburbs of 
St. Nicholas (East Flanders). Native poplar, as well as aspen imported 
from Russia, is being used for the manufacture of sabots. Russian aspen 
is also used in the match industry in East Flanders, Antwerp, and 
Hainaut. The center of the match industry is Grammont. Aspen is 
imported in sections having a diameter of 14 inches and a length of 


TaspLE 47.—BrLGIAN REVENUE FROM Forest LAND 


Total Per acre 
Ownership 
Gross Net Gross Net 
revenue revenue | revenue | revenue 
i 
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Forests belonging to public institutions. 68 , 360 51,045 4.32 Ba23 
Potalon rn fee $1,195,075 | $930,208 | $2.38 | $1.85 
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7.2 to 7.5 feet. Often the sections are as long as 28 or 33 feet. Native 
aspen is used for the manufacture of match boxes, although its wood 
is considered inferior to the Russian aspen because of its yellow color. 

Revenue per Acre.—The revenue per acre of forest land under state 
supervision in 1905, the last year for which statistics are available, is 
shown in Table 47. 

The state forests include large areas of waste land still in need of 
reforestation; also young stands artificially planted, and finally mature 
stands which cannot be cut on account of their aesthetic value (Spa, 
Hertogenwald, Soignes). 

The productive forest area of state forests therefore barely exceeds 
54,340 acres. If the revenue is applied only to the productive forest 
area the gross revenue per acre becomes $3.50 and the net revenue per 
acre $2.32. The expenditures in state forests are distributed as follows: 


Per cent 
Diatie. tax oF cvsiy. ooelerteateeiae eG ett echare Aaet cae e eeae 1 
Costs-of selling-timber Seems en ei ede | See ee ee 6 
Administrative expenditunesias eigenen ee ee 28 
Horestamprovement ee raion hee aoe ee ee 65 


The reason for such a high expenditure for improvement is that a 
great deal of work is done in Belgian forests for aesthetic purposes, for 
instance building trails, benches, little bridges, artificial lakes, and so on. 
Of the forests under public supervision, the most valuable ones are those 
belonging to public institutions. The average sale price of one acre of 
such forests in 1905 was $73.45, while that of state forests was only 
$36.96, and of communal forests $36.33. The communal forests comprise 
large areas of steep slopes, coppice, and young plantations. 

The administration of all public forests is in charge of the Dene 
ment of Agriculture and Interior. The forests are divided into 26 units; 
the average area of an administrative forest unit is 17,290 acres. There 
are, however, forests which have a much larger area. Thus Gedinne has 
31,820 acres; Barillon, 29,270 acres; Hubert, 28,750 acres; and Couvin 
28,185 acres. 

Forest officers beginning with the grade of sande général are appointed 
and discharged only by the King’s order. The lower forest officers are 
appointed by the Secretary of Agriculture and Interior. 

Forest Education.—Higher forest education was originally centered 
in the forest institute of Bouillon (Ecole forestiére supérieure). This 
institute, however, lasted only four years, from 1864 to 1868. For a 
long time the Belgian government trained its higher forest officers at 
Nancy, France. In 1898, however, forest departments were opened at 
the three agronomic institutions. Two of these are state schools: Gem- 
bloux (French language), Ghent (Flemish language); the other a free 
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school located at Louvain (French language). These institutions offer 
a four-year course in forestry, the graduates receiving the diploma of 
forest engineer (ingénieur forestier). Those who receive the diploma and 
pass a competitive examination are appointed as assistant foresters 
(garde général adjoint). There is also a forest research station at 
Groenendael. 

Forest Laws.—There are no laws restricting the right of usage in 
private timberlands. Private timber owners are not restricted in the 
amount of cut nor in the conversion of forest land to any other form of 
use if they find it advantageous, except in forests which have a public 
importance because of their hydrologic, hygienic, or aesthetic value. 

Probable Future.—Although Belgium is a country of intensive 
agriculture and land is valued very high, the area of unproductive land, 
particularly swamps and heath, is still very large. There is about 
353,000 acres of waste land which is in need of afforestation. This 
includes nearly 5 per cent of the total land area. Thus, about one- 
twentieth of Belgium is waste land which can gradually be turned into 
productive forests. This waste land, by provinces, is distributed as 
follows: 


5 Acres 

1 PROS ci ea OWN ee de aera nes trains sa cartier n noe em Dc necie ez oe. 135,919 

briana] Cou ttirn, sels, > curry renee Cenc Vien Alciu ARB Nea sn me a aoa 97,291 

PATI WELD Oem caste ee cere Clete Sie teas eee ate cee Mer wou Ceaks 93 ,996 

JISC 62 lee nary GEOR ange Gag RACES chet RET ak pe Ci aOR nC 25,967 
353 ,173 


When Belgium has reforested all of her waste land—353,000 acres— 
the forests will occupy 23 per cent of the entire land area. This, however, 
will not happen soon. Meanwhile the population is growing, the demand 
for new houses is increasing, industry is developing, and the demand 
for wood is growing. Belgium is thus destined for a long time to meet its 
needs for wood by importations from abroad. The chief provider of 
’ Belgium will continue to be Russia. 
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BULGARIA 


Forest Area—At the close of the Balkan wars in 1913, the total 
forest area of Bulgaria was 7,515,000 acres, or approximately 28 per cent 
of the area of the country. This represents.about 1.4 acres per capita 
of the population. The coastal territorial losses sustained by Bulgaria 
by the terms of the treaty of Neuilly in 1919 did not affect essentially 
the prewar extent of the forests, because of their location in the moun- 
tains in the interior. 

The Bulgarian forests are valued at 125 million dollars. Considering 
its population, Bulgaria is thus richer in forests than Italy, Rumania, 
Spain, Portugal, or Greece, and vastly better off than Hungary. 

Character of Forest.—Most of the forested land of Bulgaria lies in 
the mountains, principally in the eastern Balkan range and the Rhodope 
and Rilo mountains. The spurs of the western Balkans toward the 
Serbian frontier are all under agriculture. The plains region contains 
scattered groups of forest, such as the Deli Orman and the Longus and 
Genisch-Ada forests on the coast of the Black Sea, the last two covering 
about 75,000 acres. The percentage of forested to total area varies 
between 4 per cent in Szwischtow, and 90 per cent in Peschtera in the 
Rhodope mountains. 

Broadleaf species far outnumber conifers, constituting about two- 
thirds of the total forested area. Broadleaf trees are especially abundant 
in the Balkan range, where spruce and fir are subordinate species. The 
forest flora closely resembles that of eastern Europe, though, owing to 
the southern latitude of the country, it might rather be expected to 
resemble that of the Mediterranean region. The forests fall naturally 
into the following more or less distinct zones: 

1. In the hill and plains forests the chief species is oak (Ouacee 
sessiliflora, pedunculata, conferta, and cerris), with hornbeam, ash, maple, 
aspen, and basswood. Walnut is abundant in eastern Rumelia. The 
oak forests of the lower regions consist principally of Quercus conferta 
mixed with Quercus cerris. Quercus pedunculata is found only in the 
river bottoms. Really fine oak forests are unfortunately of rare occur- 
rence in Bulgaria, owing to the fact that most of the forests of this species 
are owned by the communes, and sheep and goat grazing has reduced 
them almost completely to scrub. In the state forests of Longus and 
Genisch-Ada, however, there are still fairly good specimens of oak and 
ash, and although Quercus conferta does not reach its largest dimensions 
here its timber is of good quality. 

2. At 2,600 to 2,900 feet above sea level beech becomes the predomi- 

nant species, with occasional admixture of pine and fir. This region at 
one time contained vast forests, but they have been cut to make way 
for agriculture, and now consist principally of brush and scrub, which 
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supplies the demand for fuel and charcoal. Some large timber trees still 
remain in the less accessible parts of this region. 

3. The middle belt, up to 4,300 feet above the sea, is chiefly beech, 
mixed here and there with ash, plane, oak, and hornbeam. This forest 
is difficult of access, and has therefore been little exploited. :; 

4, As the forest ascends the Rilo and Rhodope ranges between 4,300 
and 6,500 feet above sea level, its character changes. Beginning with 
beech mixed with conifers, the latter gradually become predominant, and 
include Pinus sylvestris, Picea excelsa, Pinus laricio, and Pinus mughus. 
In the upper region the rare Pinus peuce (Rumelian or Macedonian pine) 
also flourishes, occurring in almost pure stands and often reaching a 
height of 65 feet and a diameter of 3 feet. This species is, said to be still 
more abundant in the mountains of Macedonia. 

Above Pinus peuce is scrub pine, at about 5,900 feet above sea level. 
Scotch pine is found at altitudes of 3,900 to 5,500 feet, mixed with Pinus 
peuce in the Rilo mountains and in thrifty unmixed stands in the Rhodope 
mountains along the Turkish border. The forests in the latter region, 
however, have suffered greatly from fire. Spruce and fir grow at lower 
altitudes than pine, and both species thrive in the Rilo mountains, reach- 
ing 130 feet and more in height. Yew (Tarus baccata) is also present 
in the spruce and fir region of the Rilo. The coniferous forests of Bul- 
garia are situated largely in almost inaccessible regions, 25 miles or more 
from the existing transportation lines, rivers, railways, and passable 
roads. Hence it has hitherto been impossible to utilize them to any great 
extent for industrial purposes. ; 

Character of Ownership—Ownership of the forests of Bulgaria is 
in a very chaotic state. About one-third of the area designated as state 
forest land is really in the hands of private individuals for use as grazing 
land and for agriculture, while the timber standing on such land is 
claimed by the government. This arrangement goes back several cen- 
turies to the time when the Turkish government gave over the waste 
lands to nomadic tribes for grazing. Sixty years ago these lands were 
given away to private individuals, but the present Bulgarian government 
does not recognize this act. In 1904 a forest law was enacted which was 
supposed to eliminate the confusion on this point, chiefly through the 
activity of special commissions, which have succeeded in making it pos- 
sible to abolish the old tenure system, but the effective operation of this 
salutary measure has been checked on all sides by the opposition of 
political interests. 

The distribution of the forests by ownership is as follows:* 

1 Figures for 1922 show that the state owns 23.98 per cent, municipalities 56.9 per 
cent, private holders 18.06 per cent, and churches, monasteries and schools 1.06 per 


cent. Under the provision of the new law the proportion in private ownership will 
probably be considerably larger. 
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Acres Per cent 
Staten. et iii ai iad Rnd, eee ain aes ae 2,230,950 29.7 
Communes. 5.2 oie dag fae eee 3,867,871 5155 
Private ss iesa ce i205, nae RN ete ee er nn eae 1,284,075 tra | 
Churches, convents, and other inst:tutions..:................ UB Pn 57 ec 
Lotal.: 38 2a, Po Paste ee ee 7,515,418 100.0 


The largest areas of state forests are found in the mountainous 
districts of Provadia, Burgas, Varna, and Peschtera (Rhodope and Rilo 
ranges), and the smallest in the Danube district, where scarcely 1 per 
cent of the forests is owned by the state. The government owns 438 
separate forests, which lie in the mountains in the north and west of the 
country. 

Communal forests predominate in the southern and western part of 
the country, and comprise 2,966 separate forests. 

Most of the forests of the northwest are privately owned. The pri- 
vate forests are in much smaller areas than the communal and state 
forests, being distributed in small parcels among a large number of 
peasants. The famous monastery of Rila owns about 30,000 acres of 
forest, part of which is very fine timber. 

According to altitude, the forests are distributed by ownership as 
shown in Table 48. 


TaBLE 48.—DIsTRIBUTION oF BULGARIAN FoRESTS (By ALTITUDE) 
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Ownership ce 1,300 to | 3,280 to pent 

, 3,280 6,560 Mh 
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Communities................... 1,955,000 | 1,153,000 | 759,000 | 3,867,000 
Privateet. +; ch NS eee 776,000 | 443,000 | 197,000 | 1,416,000 
otal sve er ate olivia 3,463,000 | 2,454,000 | 1,595,000 | 7,512,000: 

Per; ceritis>.2,. eo eS ae ee 46.1 S20 21.2 


1 This differs slightly from the total forest area, due undoubtedly to a different basis 
of classification. 

Annual Growth.—No figures of growth are available. Considering, 
however, that a large number of the forests are in high mountains where 
the timber is mature and therefore does not increase in growth; that 
large areas of forests are greatly overgrazed; that forest fires are preva- 
lent and disastrous; that regulations for the protection of the forests 
against fire, grazing, and overcutting are either nonexistent or not. 
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enforced; and that a large part of the 714 million acres classed as forest 
land is nonproductive, the annual growth is not likely to exceed 12 to 15 
cubic feet per acre. For the entire area, therefore, the annual growth 
is probably not over 100 to 112 million cubic feet per year. 

Annual Cut.—The cut for 1911, the last year for which official 
statistics are available, is given as 18,576,000 cubic feet of building 
timber, 47,871,000 cubic feet of fuelwood, and 1,745,000 cubic feet of 
charcoal wood, or a total of 68,192,000 cubic feet. The average cut per 
acre is thus about 9 cubic feet. 

Imports and Exports.—The forests of Bulgaria are in a sadly dis- 
organized and neglected state, the accessible parts having been heavily 
overcut, while those in the remoter mountain regions are still almost 
untouched. There is no actual commerce in timber except in the Rhodope 
mountains, where the forests not only supply the local demand but fur- 
nish some wood for shipment to Turkey. In other parts of the country 
the entire cut is consumed at home. Since the lack of proper administra- 
tion makes it impossible to supply the home demand from the domestic 
forests, wood is imported from Rumania, Jugo-slavia, Austria, and 
Turkey. Russia has only recently begun to have a share in exports of 
wood to Bulgaria. Wood is transported almost exclusively on the 
Danube river, and consists mainly of softwood—round, squared and 
sawn. The round timber is worked up in Bulgarian sawmills on the 
Danube. The only mills are simple water sawmills, and the hauling is 
done by animals. 

According to official statistics for 1911, the kinds of wood products 
imported into Bulgaria during that year are given in Table 49. 

The excess of imports over exports is thus 79,518 tons, or an equiva- 
lent of 6,004,000 cubic feet. The imports are constantly increasing, while 
the exports are steadily decreasing, as may be seen from Table 50. 

The main item of import is coniferous construction timber. Among 
the countries which supplied most of the timber was Austria-Hungary, 
which furnished about 80 per cent. Next came Rumania with 10 per 
cent; Turkey and Serbia with 8 per cent; and other countries with 2 per 
cent. Of the exports, 85 per cent went to Turkey, 3 per cent to Serbia, 
1 per cent to Rumania, and 0.7 of one per cent to Austria-Hungary. The 
remaining 10 per cent was distributed between Germany, France, Greece, 
Belgium, egypt and other countries. 

Consumption.—With a cut of about 68 million cubic feet and an 
excess of imports over exports of 6,000,000 cubic feet, the total wood 
consumption of Bulgaria may be taken as 74,000,000 cubic feet, or 13.5 
cubic feet per capita. The consumption of sawlog material amounts to 
26,081,000 cubic feet, or 4.7 cubic feet per capita. 
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Losses Through Fire, etc.—In view of the shortage of supervising 
personnel and the lack of organization, it is a matter of course that the 
forests of Bulgaria should fall a prey to destructive agencies of all kinds. 
The mountain forests are in great danger from fire, storms, and insects. 
Fires as severe as those which occur in the Rhodope mountains in Bul- 
garia are unknown elsewhere in Europe except possibly in the virgin 
forests of northeastern Russia. At least one-fourth of the state forest 
of that section, the total area of which is 250,000 acres, has been ruined 
by fire. Most of the fires are supposed to originate across the border 
in Macedonia, where they are started by the Turks to drive revolutionists 
out of their hiding places. Camp fires of these outlaw bands also cause 
forest fires, which rage for weeks at a time during the dry season and 
spread over the Bulgarian borders. Many fires are started maliciously. 
It is almost impossible to fight forest fires in the sparsely settled moun- 
tain districts. 

In the coniferous forests of the Rilo and Rhodope mountains much 
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The exports during the same year were as follows: 
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damage is caused by violent storms, and trees broken by the wind or 
slightly injured by fire afford breeding places for noxious insects, which 
also do great damage. 

Another prolific source of deterioration of the forests of Bulgaria is 
theft by the inhabitants, who regard the right to cut timber when and 
where they choose as inalienable, and resent any attempt to restrict a 
practice which necessarily results in enormous waste. 

A further source of destruction is the unrestricted grazing of animals 
in the forests. Owing to climatic conditions, grass grows on the natural 
pasture lands only for a short period during the year, hence animals 
are grazed almost entirely in the broadleaf forests. Stall feeding, arti- 
ficial pasturage, and cultivation of forage plants are almost unknown. 
Since grazing forms a highly important phase of economic life in Bul- 
garia, it cannot be dispensed with. The problem is rather to find feeding 
grounds for the vast herds of sheep, goats, and cattle outside the forests. 
In the high mountain regions, mountain pasturage is the solution. In 
the lower regions it will be necessary to introduce artificial pasturage and 
the cultivation of forage plants. The Government distributes annually 
55,115 pounds of clover seed free of charge for this purpose. 

Forest Management.—There is no systematic attempt to regulate 
cutting and reproduction in the forests of Bulgaria. The efforts of the 
very inadequate personnel are limited to endeavoring to satisfy the wood 
demand with dry wood, which is all too plentiful as a result of wind- 
storms, insect damage, and fires. Natural regeneration, for which con- 
ditions in all other respects are exceptionally favorable, is practically 
out of the question on account of unrestricted grazing. The Genisch-Ada 
State forest is a good example of successful regeneration where grazing 
is eliminated. The forest lands nearest the Kamtschia river were at one 
time practically without trees, but they now contain thrifty growths of 
polewood which only need proper thinning in order to develop into fine 
timber. 

Some artificial planting has been done with Scotch pine near Sofia. 

Very little surveying and map-making has been done in the forests 
owing to lack of money and to the uncertainty of the boundaries. 

Forest Laws.—When Bulgaria was separated from Turkey, the dense 
forests that formerly covered the country had nearly disappeared and 
no steps had been taken to conserve them. In December, 1878, soon after 
the establishment of the Principality of Bulgaria, one of the reforms 
instituted by the new Government was the issuance of conservation 
regulations and the appointment of overseers and keepers charged with 
the duty of protecting the forests. Other regulations followed, prohibit- 
ing the export of wood, declaring all forest lands taxable, and providing 
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for reforestation. Still later the sections to be felled were prescribed, 
monopolies and destructive exploitation were forbidden, and instructions 
published as to the best methods of preventing and combating forest 
fires. 

In 1884, the Bulgarian National Assembly enacted the first law for 
the protection of the forests. It provided for the division of the country’s 
forests into classes, i.e., state, parish, and private, general control being 
placed in the hands of the Minister of Finance, and also made provision 
for the appointment of inspectors, foresters, and keepers who were 
charged to preserve the woods from injury and to divide them into 
districts, so that felling and thinning could be done rationally and in 
such manner as to provide sufficient wood for building, fuel, and charcoal. 

Another law was passed in 1889, which, among other things, contained 
provisions for much-needed reforestation. Nurseries were established 
which in a short time had millions of young trees ready for planting, 
and special courses of study were arranged for foresters and keepers 
to equip them better for the work of conservation. Further forest 
legislation was enacted in 1904. 

Bulgaria has thus a number of excellent forest laws, based on the 
results of practical forestry in Western Europe. But unfortunately the 
executive power to enforce the laws is lacking, owing to the vicissitudes 
of party government, which also operate to deprive the forest administra- 
tion of means and personnel to carry on its work. Forest officials who 
attempt to enforce the laws are often intimidated into submission by the 
politicians or removed from office. 

The status of ownership of the communal and private forests, as has 
already been stated, is inaccurately defined in many cases, and this often 
leads to tedious, expensive litigation. The law under Turkish rule speci- 
fied that communal forests could be neither sold nor leased, in order 
that a supply of wood might be assured to the inhabitants. This pro- 
vision has since been generally disregarded, however, and the communes, 
centuries later, are now demanding the restoration of their forests. 

Prior to the law of 1922, the forest administration was entrusted to 
a department of the Ministry of Agriculture and Commerce, and was 
under a chief and three permanent assistants. The forests were divided 
into three districts with an inspector at the head of each. There were 40 
forest supervisors and 23 assistants who were directly associated with 
the administration, and 30 supervisors in the remote communal forests. 
Protection and policing of the state forests were in the hands of 500 state 
guards, while about 2,000 rangers were employed in the communal for- 
ests. The average territory of one supervisor was 172,900 acres, and the 
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number of forest rangers was also inadequate. For instance, in the dis- 
trict of Bosilograd there were only 3 guards for a territory of about 
3,000,000 acres. 

It is not humanly possible for the personnel even to cover the 
territory assigned to them, much less carry out silvicultural projects. 
Proper protection of the forests is further hindered by extremely low 
fines for misdemeanors, and by the formalities involved in prosecuting 
offenders. The forest guards are also so poorly paid that they are 
usually open to bribes, and are therefore not in a position to combat 
abuses. 

The personnel is also very poorly prepared.. The one school for lower 
forest officials, formerly located at Tscham-Karja in the Rilo mountains, 
had to be discontinued in 1893 for lack of sufficient appropriation, which 
was refused by the Government. 

In May, 1922, a new forest law was enacted which evidently aims 
to do away with the laxities of the enforcement of the previous laws and 
provides for a more thorough organization of the Forest Service. One 
of the provisions of the law is that no private owner may possess more 
than 50 acres of forest land in the plains and 125 acres in the mountains. 
In order to secure a more equitable distribution of forest land the 
municipalities under this law are to allot from 5 to 25 acres of forest to 
each family residing within their limits from the municipally-owned 

forest lands. The law specifically prohibits pasturing in young forests. 
In case of fire all residents of nearby localities are bound to help to . 
extinguish it under penalty of fine. The administration of all Bulgarian 
forest lands comes under the supervision of the Department of Agricul- 
ture. The country is divided into six administrative units with a chief 
supervisor at the head of each unit and these in turn are sub-divided 
into smaller divisions. A special committee appointed by the Department 
of Agriculture is to determine the area of forests and the kind of trees 
to be grown, as well as what lands shall be expropriated and used only 
as forest lands after compensation of the owners. The law provides that 
mountain pasture lands, pastures within forests, steep mountain slopes, 
areas subject to floods, river banks, and areas subject to erosion, are 
forest lands. Cutting in all forests and reforestation on both private and 
state lands is done under the supervision of the Forest Service. Evidently 
there is no great difference between the legislative status of private and 
public forest lands. The state undertakes to further the forestry 
interests of the private owners on the same basis as its own. It remains 


to be seen how effective this new law will prove in repairing the forest 
devastation of the past. 
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Probable Future.—The present deficiency in timber in Bulgaria is 
due not to the lack of forest resources but to their inadequate develop- 
ment. Until the mountain forests are made accessible for exploitation, 
Bulgaria will depend upon timber imports. The chief providers of 
Bulgaria are largely its nearest neighbors, Jugo-slavia and Rumania, 
which have a large amount of wood available for export. 
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CZECHOSLOVAKIA 


Forest Area.—The new Republic of Czechoslovakia is made up of 
territory formerly belonging to Austria-Hungary, and includes approxi- 
mately the former Austrian crown lands of Bohemia, Moravia, and 
Silesia, and Slovakia and Sub-Carpathian Russia, which formerly com- 
prised the Hungarian region north of the Danube to the Carpathians 
at Kaschau. The population of these territories is 14,000,000, and the 
total land area slightly more than 36 million acres. 

Czechoslovakia has an enormous forest wealth, ranking as one of the 
most heavily wooded countries of Europe. According to Dr. Karel 
Siman, about 12,500,000 acres are under forest, or 0.88 acre for every 
inhabitant. This is 34.3 per cent of the total area of the country. This 
is distributed by provinces as follows: 


Per cent under 


Acres - forest 
Bohemia. . < al a ee Se Paks Anca: 3,800,000 29.6 
CRE Pha ree le ae ON sg 1,540,000 2801 
GEE. 56 ca ARN ane a eer oer 442,000 36.0 
LEEDS a BRO Re oot er sce are ee Ege ars 
Sub-Carpathian Russia or Rusinia..................... 1,630,000 : 
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This is nearly four times the forest area of England, over one-half 
that of France, and more than the pre-war forest area of Italy. 

Character of the Forest.—Coniferous forests predominate in 
Bohemia, Moravia, and Silesia. Pines, spruce, and fir cover 78 per cent 
of the forest area, broadleaf species 9 per cent, and mixed stands about 
13 per cent. Broadleaf forests (beech and oak) prevail in Slovakia and 
Sub-Carpathian Russia, forming 67 per cent of the whole, while conifer- 
ous species constitute 33 per cent. 

Character of Ownership.—The forests are distributed by ownership 
as follows: 


: Acres Per cent 
STi) eer Ret Sem re ROI inant. NARA Sse 1,398,000 11.3 
Local bodies, limited companies, and charitable institutions. . 2,467 ,000 20.0 
ONT tal) AD APA ey Se, SENSES ASG HBr ih Oct ordo,ore 592 ,000 4.8 
TBs isk (Cee ee Wns NI ory 2) id nina = onan Olsen als. OO oe 7,897,000 63.9 
AM rl eee mnie INC a Aha rows nom tcc Ae yon 12,354,000 100.0 


The greater part of the privately owned forest is on large landed 
estates. 

Annual Growth, Cut, and Consumption.—The annual growth of the 
forests of the country is estimated at approximately 564,800,000 cubic 
feet, or 45 per acre. Of this, 353,000,000 cubic feet is timber and 
211,800,000 firewood. 

Nearly half of the growth is conifers and the remainder hardwoods, 
especially beech and oak. Since the forests of Czechoslovakia are 
managed in such a way that only the annual growth is utilized, the 
normal annual cut may be estimated to equal the annual growth, namely, 
564,800,000 cubic feet. 

Although no figures are available to show what the present consump- 
tion is or may become, it is evident that Czechoslovakia produces more 
wood than it needs for its own use. It is estimated that exports of 
sawn lumber, not including finished articles, for 1920 were about 106 
million cubic feet. Since the export trade is regulated by a special wood 
commission which determines the percentage of wood that may be 
exported, if the forests were utilized to their fullest extent 458,900,000 
cubic feet would be left for domestic use, or nearly 33 cubic feet per 
capita. 

Exports and Imports.—Czechoslovakia produces more wood than it 
consumes, hence it is a wood exporting country. The geographical 
location of the country and its navigable rivers favor exportation, as 
does the fact that several neighboring countries (especially Germany and 
Hungary) are suffering a shortage of timber production. Since rail 
transportation facilities are at present rather poor, it is impossible to 
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export the entire available quantity of merchandise. Before the war 
much of the timber output of Czechoslovakia was bought by merchants 
of Saxony, Bavaria, and Vienna. Since the war large quantities have 
been exported to Italy, France, Germany, Switzerland, and Holland. 
It is estimated that the export of sawn lumber (not including finished 
articles) for 1920 was about 105,900,000 cubic feet. It is doubtful 
whether such an export trade can be maintained for a long time without 
either depleting the forest or reducing the domestic consumption. 

There are two principal trade regions: (1) The provinces of Bohemia, 
Moravia, and Silesia, served by the Moldavia River, which is floatable, 
and by the Elbe, which is navigable. About 17,650,000 cubic feet of 
long timber was exported annually by these routes before the war. 
Germany takes most of the superfluous output of pulp and mine wood, 
medium-sized rough timber, and fuelwood. (2) Slovakia includes a 
particularly well wooded portion of the Carpathians, with extensive 
stands of beech, Norway spruce, and fir. It is likely that most of the 
output of these forests will go to Germany and Hungary. 

Wood-Using Industries.—Efforts are being made to build up wood- 
using industries in Czechoslovakia for the purpose of exporting partly 
or wholly finished merchandise in exchange for raw materials, of which 
the industry is in great need. The country has 4,420 frame saws, 
215 of which are in modern steam and electric mills, and about 30,000 
laborers are employed in the industry. Among the chief wood-using 
industries are factories for the manufacture of furniture, toys, brushes, 
and musical instruments. There are over 4,000 molding, trimming, sash 
and door, and other mills, and the bentwood furniture industry, one of 
the leading industries of the country, uses about 7,060,000 cubic feet 
of beech. Wicker furniture is also produced in considerable quantities. 
There are 12 factories engaged in this industry at present. Other 
industries which consume large quantities of wood are those manufactur- 
ing barrels, wagons, matches, pencils, shingles, and agricultural imple- 
ments. The large forest resources of the country have made possible a 
high degree of development in the paper industry. There are 29 wood- 
pulp mills, five independent cellulose factories, 68 paper mills, and 44 
cardboard mills, with a total annual output of 80,000 tons of wood pulp, 
226,000 tons of paper, and 12,000 tons of cardboard. About 35,300,000 
cubic feet 6f wood is consumed by the paper and pulp mills. Tannin 
is an important item of forest production. The seed industry is under 
the direct control of the state, which aims to stimulate production and 
to regulate the quality and germinating power of the seed. 

Management and Forest Laws.—The forests of Czechoslovakia are 
‘well managed under a far-sighted policy. No land which has once 
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been used for forest purposes may be used otherwise without official 
sanction, and cut-over land must be reforested within five years. 
Systematic forestry is practiced on about three-fourths of the total forest 
area. No forest may be wilfully destroyed, or cut in such a way as to 
impair its usefulness. Adequate protection against fire, noxious insects, 
and trespassing must be maintained by forest owners. Legislation 
covering these points was enacted before the present Republic came into 
existence, but the most important provisions have been adopted by the 
new government. A decree of the Ministerial Council of March, 1920, 
created the Czechoslovak Wood Commission as an auxiliary government 
institution for the period of transition from abnormal to normal condi- 
tions. The object of the Commission is to “furnish supervision over 
proper conservation of wood for domestic use and over the export and 
import of timber.” The Commission has the exclusive right to regulate 
the terms of export and import of timber, and to determine minimum 
export prices and charges for import and export licenses. Revenues are 
turned over to the state treasury. The result of such control of wood 
export and import is to remedy the evil of wasting a very important 
national resource. In fixing minimum prices the Commission has given 
preference to finished or partly finished products over logs and round 
timber. Prices each month depend on domestic consumption, exports, 
state of the world markets, and rate of exchange. With the object of 
eliminating profiteering as far as possible, licenses are granted only to 
established dealers. 

Legislation is now pending which will place the chief administration 
of all forests in the hands of the government. This will result in uniform, 
systematic organization and exploitation of the forest resources of the 
country, with corresponding increase of the annual yield. 

Probable Future.—Czechoslovakia will play an important part in 
supplying western Europe with forest products. The part which was 
once occupied by Austria-Hungary will now be assumed, to a large 
extent by Czechoslovakia, and to a smaller extent by Jugo-slavia. The 
well-managed forests of Czechoslovakia hold out a promise that her 
resources will not be depleted as is likely to happen with the forests of 
other countries which arose as a result of the breaking up of the Austrian 
Empire. 
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DENMARK 


Forest Area and Character of the Forest.—The forest area of 
Denmark, according to the latest statistics, is about 822,500 acres—8.2 
per cent of the total area of the country, or a per capita forest area of 
0.27 acre. The islands of Seeland, Bornholm, Laaland, Falster, and 
Fyen, which occupy 9.3 per cent of ihe total area of Denmark, contain 
nearly half of the total forest area. The other half is ‘and on the 
mainland (Jutland). Only 85 per cent, or about 700,000 acres, may be 
classed as productive forest land. To ane must be added about 49,500 
acres in Slesvig, which has been joined to Denmark. The total forest 
area of Denmark should now be considered as 872,000 acres. 

Of the total forest area, 41 per cent is covered by beech, 5 per cent 
by oak (Quercus pedunculata), 5.6 per cent by ash, maple, birch, elm, 
and alder, and 48.4 per cent by conifers, especially spruce (Picea excelsa). 
Of the conifers, spruce (Picea excelsa) and fir (Abies pectinata) together 
with a little Douglas fir (Pseudotsuga taxifolia) occupy about 27 per 
cent, Scotch pine (Pinus sylvestris) and larch (Larix) 2 per cent, and 
mountain pine (Pinus montana) (in the heaths), 16.5. The remainder is 
under nurseries and other use. The planting on the Jutland heaths is 
effected almost exclusively with spruce and mountain pine (Pinus 
montana). Including Slesvig, conifers comprise 49.9 per cent. 

Character of Ownership.—-Of the total forest area about 24 per cent, 
or 197,400 acres, belongs to the state; 2 per cent, or 16,400 acres, to 
communes ; 27 per cent, or 222,100 acres, to associations and corporations; 
and 47 per cent, or 386,600 acres, to private owners. Of the state forests 
7 per cent, or about 58,000 acres, is really sand dune forest. Excluding 
the forests under parks, the forests of the Soro Academy, and young 
plantations, the productive forest area belonging to the state is only 
about 90,000 acres. 

In Slesvig about 25,000 acres are owned by the state and 25,000 are 
distributed between municipalities, corporations, and private owners, 
thus making a total area of 222,000 acres of state-owned forests at 
present in Denmark. 

Annual Growth, Cut, and Consumption.—Unfortunately, there are 
no figures regarding the cut and growth nor any data concerning wood 
consumption. Denmark fully appreciates the value of forests, treats 
most carefully those few which she possesses, and tries to increase the 
area as mffch as possible by planting waste lands. The area of forests, 
however, is very small and the production far too little for a population 
of 3 million inhabitants. The total productive forest area is probably 
not over 700,000 acres. 

The growth in the forests of Denmark must be about the same as 
that in Belgium and the Netherlands—about 50 to 60 cubic feet per 
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acre. The annual cut per acre is probably less, say 40 cubic feet for the 
total forest area, and about 50 cubic feet for the productive forest area. 

A large part of the forests of Denmark is still in the form of young 
plantations. The annual cut per acre in the state forest is in the 
neighborhood of 35 cubic feet per acre. It is probably greater on private 
lands. The total annual production of wood in Denmark, therefore, must 
be about 35,500,000 cubic feet. The excess of imports over exports 
amounts on an average to 35 million cubic feet of timber. This would 
indicate a total consumption of timber of about 70 million cubic feet, or 
24 cubic feet per inhabitant. Of this probably two-thirds is sawlog 
material. Against an annual cut of about 35 million cubic feet there 
may be placed an annual growth of at least 40 million cubic feet, or an 
excess of growth over cut of 5 million cubic feet a year. 

Imports.—According to the report of the Danish Statistical Bureau, 
the imports of wood in 1912 and 1913 were as shown in Table 51. 


Tasie 51.—Imrorts or Woop To DENMARK 


Kind of product 1913 1912 
cu. ft. cu. ft. 

ROUNOM EME hes since te cor etn oe eRe eee eke ae 314,523 349,788 
SIGE persecute coo vert re ies ee One ne eee eee 1,313,654 1,473,704 
Few tie. oo cet. ee Ee CA ices coro Seer ere 5,266 ,089 3,965,743 
Shi Gt\, Se renee RENE OC NAG oeieraniais Cas nn nee Mer 25,217,508 22,594,965 
MITe WOO 28S oy: ola ea eh ncaa wa ae eee ee 1,662,701 1,379,842 
PIA Cas se ese cote hc AE eth Neng MS Se eg ee ae ea 2,739,598 2,373,466 

ANOLE! See PRED tek Pena ty ROE ar ae er Oo cee he 36,514,073 32,187,508 
Opie Sea wint ores ee cle okie aceite see cyte ne eee 314,452 319,677 
Mahogany. round orhewDincsnn ie tek arene 84,155 85,391 


Forest Management.—The average annual cut in the state forests _ 
is about 7,589,500 cubic feet, or 84 cubic feet per acre of productive 
forest land. Scotch pine (Pinus sylvestris) is grown only to a limited 
extent, and is cut generally in the 75th to 90th years. Mountain pine 
(Pinus montana) is cut at an age of 40 to 45 years; spruce at 60 to 75 
years; silver fir (Abies pectinata) at 75 to 80 years. The state never 
sells standing timber; trees are felled by the state itself. 

The total annual expenditure for the period 1906-1909 was $322,000, 
or $1.63 per acre. The total annual gross revenue for the same period 
was $460,448, or $2.33 per acre. The comparatively small net revenue is 
due largely to the fact that a considerable amount is spent on young 
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plantations in the heath belonging to the state and the areas thus planted 
will give no profit for a long series of years. The state plants about 
1,500 acres annually. Beech forests are managed under a gradual cutting 
system, and spruce, and oak by clear cutting in small areas. Forest fires 
are rare, and occur almost exclusively in the heath plantations of Jutland. 
The Danish Forest Service is a branch of the Department of Agriculture 
and has two principal divisions: one is charged with the administration 
of state forests and the dunes, and the other oversees the privately 
owned forest lands. Headquarters are in Copenhagen, but there are 
various districts covering the country. 

Education.—A course in forestry is given at the Danish College 
of Veterinary Medicine and Agriculture. In addition, there is a forest 
experiment station near Copenhagen. A popular forestry association 
(Dansk Skovforenings), established in 1888, issues a quarterly magazine, 
“Tidsskrift,” which is also the organ of the association of the technically 
trained foresters. The Danish Heath Society is a private association, 
formed in 1866, for the purpose of reclaiming and making productive 
the extensive heath areas of Jutland. The Heath Society is managed 
by a board of 35 directors, who elect an executive committee of three, 
with a technical deputy. As a result of the activity of this society, the 
unproductive land in Denmark, which in 1866 amounted to 2,192,000 
acres, by 1920 was only 944,640 acres, a reduction of considerably over 
one-half. 

Forest Laws.—The Forest Law of 1805.—This law provided that no 
one who purchased forest land could cut it during a period of ten years 
except with the approval of the state forester, who was to mark the 
timber to be removed. It also provided for the exclusion of all grazing 
animals from the forest and the classification of lands for determining 
what areas should be kept permanently in forest as distinct from agri- 
cultural land. Although there is a likelihood that thé Danish law of 
1805 will soon be revised, the essential provisions of the law will 
undoubtedly be continued. There are also railroad fire laws, enacted in 
1920, which provide for the payment of damages by the railways for 
fires set from sparks from the locomotives. These laws also provide 
for fire lines to be constructed parallel to the right of way on privately 
owned timberlands. 
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ESTHONIA 


Forest Area.—The newly created State of Esthonia occupies an area 
of 14,823,000 acres and has a population of 1,750,000. It includes the 
old province of Esthonia and about one-half-of the province of Livonia. 
The forests of Esthonia are in the neighborhood of 2 million acres, or 
13.3 per cent of the land area. The per capita forest area is 1.1 acre. By 
provinces the forest area is distributed as follows: 


Sth Onaga ett cess a csncttoneh a nel cree aie ence tae aes veer 856 , 500 
I Whi) ov: eee a Ne bee orhAiLeni sc) olen vaca ticle aw eats & 1,108,450 (estimated) 
Totals s asua ors hee ea ee eee 1,964,950 


Character of the Forest.—Esthonia lies in the region of temperate 
hardwoods and conifers. Scotch pine and spruce predominate, however, 
the proportion of each being about the same. Conifers probably form 
65 per cent and hardwoods 35 per cent of the total. 

Character of Ownership.—The forests are mostly in private owner- 
ship, particularly in the former province of Esthonia, where state 
forests occupy only 5,300 acres, the rest being private forests. There 
are no peasant forests. No figures are available as to the proportion of 
state forests in the part of Livonia now included in the State of Esthonia, 
except that they form not over 15 per cent of all the forests. 

Esthonia is chiefly important not so much because of production of 
lumber as on account of the trade in lumber. Most of the lumber shipped 
from various points in Russia used to go through Riga, which was the 
largest lumber port in Russia, and one of the largest in the world. The 
industry is centered near Riga and its suburbs, where thousands of 
men are engaged in the delivery, reshaping, and shipping of lumber. — 
Furniture making and the manufacture of cork are also developed, 
especially the latter. Within the last 12 years before the war the saw- 
mills nearly doubled in capacity. The lumber industry of Esthonia in 
the future will also largely depend on raw materials from Russia, as 
the country itself has not a large enough area to maintain an important 
lumber industry. 

Cut, Growth, and Consumption.—There are no statistics as yet 
for the cut, growth, or domestic consumption of the newly established 
state. The figures given for European Russia include Esthonia. The 
growth figures given for European Russia probably apply also to 
Esthonia, but the cut and consumption must be much larger than the 
average figures for European Russia. Even before the war the cut 
exceeded the growth, and as Esthonia was a more highly mdustrialized 
region than the rest of Russia, the consumption of timber must have 
been much larger, probably in the neighborhood of 70 cubic feet per 
capita. 
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FINLAND 


Finland is situated approximately between 60° and 70° north 
latitude and between 21° and 33° east longitude (Greenwich). For 
nearly half of its entire boundary Finland is surrounded on the south 
and west by the waters of the Gulf of Finland, the Baltic Sea, and the 
Gulf of Bothnia. On the north it borders upon Sweden and Norway, 
nearly reaching the shores of the Arctic Ocean, and on the east upon 
the original Russian provinces of Archangel and Vologda. For a short 
distance on its southern boundary, between Lake Ladoga and the Gulf 
of Finland, it comes in contact with the Province of Petrograd. As 
compared with the northeastern provinces of Russia, Finland is slightly 
smaller than the Province of Vologda; as compared with western 
European states, Finland could easily accommodate Great Britain, 
Belgium, and Holland. 

Although Finland is called the country of swamps, Suomi (suo- 
swamp and mi—land), it could, with equal propriety, be called the 
country of forests and lakes. The latter occupy a vast area amounting 
to nearly 12 per cent. The only statistics on the forests of Finland which 
may be regarded as reliable are those on the state forests. Even these 
figures are subject to variation from year to year as forest surveys 
proceed and the exact areas are more accurately determined. Only 
approximate estimates of forest lands and their ownership are available. 

The acreage under agricultural crops and under forest by provinces, 
is shown in Table 52. 

Agricultural land forms only 8.5 per cent of the entire land area of 
Finland, while 91.5 per cent is under forests, swamps, and peat bogs. 
Although in Finland, especially in the northern part, there are many 
areas covered with tundra which can scarcely be made into agricultural 
land, the area under agriculture is growing and it is bound to increase 
still further with the growth of population, which has increased three 
and one-half times within the last 100 years. Clearing of the forest for 
agricultural purposes takes place especially in the southern half of 
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Finland, where privately owned forests predominate. In the absence 
of a rigid forest protection law the clearing of land goes on without 
hindrance. Even in the state-owned forests some lands are being turned 
over for agriculture, though with considerable caution. 

Forest Area.—The forest area is about 49,410,000 acres, or in the 
neighborhood of 60 per cent of the entire land area. The productive 
forest area, however, is only about 37,500,000 acres and its distribution, 
by provinces, is shown in Table 53. 

The actual productive forest area of Finland is thus 45.6 per cent 
of the total land area and 11.2 acres per head of population. 

Character of Ownership—The ownership of forests is shown in 
Table 54. 

Private forests form about 65 per cent of the entire forest area. 
They are found in large bodies in all the provinces except Uleaborg, 
where the state forests form 70.5 per cent and private forests 29.5 per 
cent. On the whole, state forests form only about 35 per cent of all the 
forests. Of special importance are the private forests belonging to the 
pulp and paper companies. There are several companies which hold 
from 700,000 to 1,000,000 acres of forest lands each. The acquisition 
of such large areas by the pulp and paper companies was prompted by 
their desire to insure for their operations a supply of raw material. 
This is especially true of southern Finland, where deforestation has 
proceeded farthest and where the large companies have difficulty in 
securing raw material. The land was bought chiefly from peasants and 
other individual owners who not long before had been selling such land 
at a very low price. 


TaBLE 52.—ACREAGE IN Crops AND FOREST IN FINLAND 


Area under 
; Total land | Area under | other use, Agricul- 
Mrovanee area agriculture | chiefly forest | tural land Other land 
lands 
acres acres acres per cent per cent 
Nyland tense mca 2,784,748 652,339 2,132,409 23.4 76.6 
Abo and Bjorneborg.| 5,737,983 | 1,151,083 4,586,900 20.1 79.9 
Tavastenusern «0s ue: 4,312,754 730 , 434 3,582,320 16.9 Soe 
VibOrgen essere 7,751,441 802 ,678 6,948 , 763 10.4 89.6 
Sta Mhiehelvtn nna 4,110,416 490 , 234 3,620,182 11.9 88.1 
ESUO DION. wankers vesherne 8,940,988 762,494 8,178,494 8.5 91.5 
Wiese abecc cniercrersenee 9,494,377 | 1,269,302 8,225,075 13.4 86.6 
Wleabong ayienaae a, 39,169,529 | 1,170,482 | 37,999,047 3.0 97.0 
Total. ......| 82,302,236 | 7,029,046 | 75,273,190 8.5 91.5 
ee a 
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Another kind of forest which is classed with private ownership is the 
forest belonging to the government but leased to private individuals for 
exploitation for certain periods of time. The revenues from such leases 
are used for paying the salaries of military and civil personnel. Although 
lately a law has been passed prohibiting the leasing of any more forest 
lands, this law confirmed the rights of the original lessee to the forests 
which had been leased prior to its enactment. Such forests are leased 
for twenty years on very liberal terms, and the right of lease is trans- 
ferred by inheritance in the family of the lessee. For violation of the 


TasLEe 53.—DisrrisuTion or Propuctive Forest in FINLAND 


Productive Per cent 
Province forest of total 
: area, land area 
acres 

ING EST L/S i dae pa AO te 2 nO Ry 1,594,936 Dt.o 
FA DOVANC SE IOENE DONE ei Se awa ry. nals vie ele Aa reas Uae 2,789,651 48.6 
BRA VAS LENS came ee tyre ccd ceca eet Pye ne eae ee a at DOG OOO) 59.3 
Wi SOie cts Sime alas Se nie te ST Em SERRE rt ee, Lave 4,215,923 54.4 
TSR JA GY6) eV) IF ae te Re nay ae eR a Ie 2,208 ,627 Dom 
ECU DION Meee Recents ee ditae Peet nn ie RCL a 4,195,403 46.9 
VASA Meda EAs cmt uy PO An UR cones yk ROWE Sot 0 bop 3,864,688 40.7 
Wikea heroine ees a penn esi re Way | pc es be be 16,096,514 41.1 
ace NL rate or hice Seg ORE ed oe 37,523,098 45.6 


TasBLe 54.—OwnersHIP OF FinnisoH Forests 


Area of productive forest land 

Per 

Province pra 

State forests | Private forests Total f 
orests 
acres acres acres 

Nay Lan clenp erates acon. Lance 5,378 1,589,558 1,594,936 0.3 
Abo and Bjorneborg....... 161,039 2,628,612 2,789,651 5.8 
sicevaSte NUS .caaccibe cuca 146 , 386 2,410,970 2,557 , 356 Os 
WViborg..... > 324,421 3,891,502 4,215,923 Ut 
ts Michel. 5.0... SoBe nest Cirellin 2,141,510 2,208 , 627 3.0 
SOTHO soe eric tee. 617,314 3,578,089 4,195,403 14.7 
ONES edie ee eee aa eae 506,914 3,307,714 3,864,688 153 b 
Wleaborg. cl ecles ws cote at IVS 415 717. 4,754,797 16,096 ,514 70.5 
(De talee eae et ce a 13,170,286 24,352,812 37,523,098 3501 
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regulations or mismanagement of the leased forest properties the lessee 
may be deprived of his rights and the property transferred back into full 
ownership of the state. The total area of such leased land in 1910, the 
revenue from which was used for military purposes, was 662,923 acres, of 
which the actual productive forest land was 225,701 acres. The leased 
lands, the revenue from which was used for the support of civil depart- 
ments, amounted to 62,929 acres. Of this the productive forest land was 
19,667 acres. 

The churches own a considerable area, about 523,800 acres, of which 
289,864 acres is good productive forest land. Municipalities in Finland 
do not own large areas of forests. In 1910 the municipal forests amounted 
to 98,820 acres. Rural communities own about 197,640 acres. 

Character of the Forest—The forests of Finland extend to the 
69th degree of northern latitude and are composed almost exclusively 
of pine, spruce, and birch, with a smaller amount of alder. Only a few 
species, like birch, extend farther north than 69 degrees. The most 
valuable species is pine, but the pine forests are being greatly reduced 
by fires and cutting. It is no exaggeration to state that there are no 
forests in Finland which have not been burned at some time or other. 
During some years forest fires have attained enormous proportions. 
Thus in 1868 about 160,650 acres of forests were devastated, in 1883 
135,810 acres, and in 1896 167,940 acres. The forest fires kill out pine 
and especially spruce, which is even more susceptible to fire than pine. 
Over vast burned-over areas in Finnish Lapland and in general in the 
northern part of the country birch has taken possession of the ground 
and crowded out the coniferous species, pine suffering particularly. 
Spruce coming up under birch has attained predominance over pine, 
particularly on the more humid or swampy soils. Spruce, after it reaches 
a certain size, shades the ground to such an extent that reproduction of 
other species is impossible, and pine is thus entirely eliminated. Another 
factor which has contributed to a change in the composition is the once 
widely used method of agricultural practice. This practice consisted of 
clearing and burning parcels of forest and utilizing the clearing for 
agriculture. After the clearing had been used for one or two years 
for cropping it was abandoned. Such abandoned fields, like the burned 
areas, became densely covered, especially on humid soils, with birch 
which entirely eliminated the pine. When the birch reached 25 to 35 
years it was cut down and burned again and the ground used for a short 
time for agriculture, after which it was again abandoned. It is char- 
acteristic that after the second abandonment the areas become covered 
not with birch but with a still less desirable species, namely white 
alder. This is the method by which enormous areas of white alder 
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have come into existence in many parts of Finland. Another reason for 
the gradual reduction in the area of pine is the damage done to pine 
forests by the grazing of reindeer. In searching for moss the reindeer 
migrate from one place to another and in their migration destroy 
the pine over large areas. In the far north pine trees are damaged even 
in the 60th or 70th years because of their small size. On the whole, pine 
does not grow to large dimensions in Finland, probably because of the 
shallow soil. Most of the trees, therefore, are short-boled, especially in 
the north. In central and southern Finland, however, a full stand 150 
to 200 years old on good forest soil may contain as much as 9,528 cubic 
feet per acre. The growth of pine is very slow and the rotation adopted 
for it is fairly high, approximately as follows: 


Southern Central Northern 


Kind of timber Finland Finland Finland 


years years years 
For small timber and firewood............... 70-110 80-120 120-180 
Hor, large sawlog timber... .....4.000.0.80 050% 110-160 140-200 180-230 


These rotations are not followed very strictly, however, and the 
tendency at present is to lower rotations. This has been brought about 
by the large demand on the international market for smaller sizes. 
Since the Finnish forests are exploited chiefly for export trade, forest 
management is adapted to the demands of the market and the rotations 
lowered. 

The species next in importance to pine is spruce (Picea excelsa and 
Picea obovata), which forms pure stands as well as mixtures with other 
species. It occurs chiefly on swampy and moist soil. Because of forest 
fires and cutting, the area under spruce is increasing at the expense of 
| pine. Not long ago when the price of spruce lumber on the foreign 
} market was lower than that for pine, such a change in the composition 
| from a more valuable species to a less valuable one was very undesirable, 
} but within the last 10 or 15 years the market has changed. The prices 
| for spruce lumber are now almost equal to those for pine. In addition, a 
demand has grown up for spruce pulp wood. Since pulp wood need 
) not be veryMfarge in size, it is possible to grow it on shorter rotations. 
| For this reason the foresters in Finland have come to the conclusion 
| that the process of crowding out pine by spruce should not be interfered 
' with, since this process, from an economic standpoint, meets the needs 
{ of the market. The rotations adopted for spruce are approximately 
| these: 
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Kind of timb: Southern Central Norther 
Mies Finland Finland Finland 

years years years 
For small timber and firewood....... 80-110 90-120 100-160 
For large sawlog timber............. 110-140 120-160 160-220 


ee 


Other conifers which occur naturally in Finland are juniper (Jun- 
perus communis) and yew (Taxus baccata). Larch is found only in 
artificial plantations. 

Of the hardwoods, the most widely distributed species is birch 
(Betula verrucosa and B. odorata), which occurs over vast areas on 
burns in northern Finland and enters also into the composition of forest 
stands in all other parts of the country. Birch predominates especially 
in forests where the more valuable coniferous species have been culled 
out. Black alder (Alnus glutinosa) forms pure stands along the sea 
coast and lakes, especially in the southeastern part of Finland. White 
alder. (Alnus incana) was originally distributed in small quantities in the 
form of narrow strips along the shores of rivers. As a result of a system 
of clear cutting with temporary agricultural use, however, this species 
has now taken possession of large areas, particularly in northern Finland. 
Aspen (Populus tremula) occurs as an admixture with conifers. It 
reaches fairly large dimensions, however, only on moist soils. ‘‘Popple” 
(aspen), like white alder, represents a weed in the Finnish forests and 
only in limited localities furnishes a fairly good material for the match 
and pulp industries. There are some other species, but they grow 
very scatteringly and are of more interest botanically than economically. 
Among these are basswood (Tilia ulmifolia), oak (Quercus pedunculata), 
maple (Acer platanoides), ash (Fraxinus excelsior), elm (Ulmus effusa 
and U. montana), mountain ash (Sorbus aucuparia), wild apple, wild 
cherry, and a number of willows (Salix caprea, S. pentandra, S. phylici- 
folia, S. glauca, S. lanata, S. hastata, S. lapponum, S. vagans, and 
several others). 

Amount of Standing Timber.—The total amount of standing timber 
in the state forests is estimated at 13,003,000,000 cubic feet. This is 
distributed in the different districts about as shown in Table 55. 

The average stand per acre of productive state forest land is in the 
neighborhood of 1,000 cubic feet. Assuming the same stand for all other 
forest lands the total stand of merchantable timber in Finland must be 
in the neighborhood of 37,000,000,000 cubic feet. 

Annual Growth.—The total annual increment is estimated at 1,242,- 
000,000 cubic feet, or about 33.0 cubic feet per acre of productive 
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TABLE 55.—DISTRIBUTION OF STANDING TIMBER IN STaTE ForESTS—FINLAND 


District Cu. ft. District Cu. ft: 

Lappmarken district....| 2,420,000,000 || Abo-Tavastehus dis- 
Kemi district.......... 2,983 , 000,000 trict steer oe 382 ,000 ,000 
NjONCIStLiCte ieee see 2,068 ,000,000 | Domarnas, Siikakangas, 
Uleatrask district.......| 1,577,000,000 Evois-Vesijako, and 
Osterbotten district... .. 889,000 , 000 Jorois districts...... 79,000,000 
Central Finland dis- 

eG Cee orye ah 529 ,000 , 000 Total....-..... 13,008: 000000 
Kuopio district.........} 1,289,000,000 
Viborg-St. Michel dis- 

Richieste ere 787 ,000 ,000 


forest land. This estimate seems too large considering that the bulk 
of the forests is now found in the northern provinces where the growth 
is very slow. An increment of about 25 cubic feet per acre of productive 
forest land, or a total increment of some 940,000,000 cubic feet, would 
seem to be a more probable figure. 

Annual Cut.—The total annual cut is placed at 1,316,664,000 cubic 
feet. Of this, 162,037,000 cubic feet is cut in northern Finland and 
1,154,627,000 cubic feet in southern Finland. The average cut per acre 
for Finland as a whole is 35.1 cubic feet; for northern Finland, 10.1 
cubic feet; and for southern Finland, 53.9 cubic feet. Two-thirds of 
the total cut is sawlog timber. In northern Finland this has formed 
practically the entire cut, because the facilities for the transportation 
of small logs are undeveloped and costly. 

Domestic Consumption.—At a cut of 1,316,664,000 cubic feet and 
an export of 316,160,000 cubic feet, with practically no imports (about 
1,000,000 cubic feet), the amount of wood actually consumed within the 
country is in the neighborhood of 1,001,504,000 cubic feet, or 299 cubic 
feet per capita. Of this, two-thirds is in the form of sawlog material and 
one-third in the form of firewood. 

Imports.—A small quantity of wood, consisting chiefly of the better 
grades of hardwoods, is imported into Finland for furniture, shipbuilding, 
and similar purposes. On an average the import in any one year was 
not morgethan about one million cubic feet, and in most cases it was 
much less. Most of the wood that is imported, although it comes through 
different countries, is of American and European origin, the other 
countries merely acting as re-exporters. 

Export Trade of Finland.—The annual export of timber from 
Finland amounts on an average to 316,160,000 cubic feet, or 24 per cent 
of the total cut. The export by kinds is shown in Table 56, 
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TaBLe 56.—Exrorts oF TIMBER FROM FINLAND 


Kind of product Cu. ft. Per cent 
Sawn: timber |i, fcl Ge ee ee et eee tere 114,015,000 36.0 
Round=timber-(logs, masts) etc: )i..-¢asen eerie ene 18,348 ,000 5.8 
Hewn timber? <a eee Cie en ane 10,986,000 3.0 
Railway ties and similar'stocky sa...o nti ee ere 2,118,000 0.7 
f 406) 0 tee A NY Ste ea ot Reet ac Jr okGtog dine Glutamic Ge 64,189,000 20.3 
Bully wood ss. Acs cece. di ee aod cae es ee ee 17,962,000 5.7 
Hirewood; pmesand!spruce:niis eee nee eee 6,318,000 250 
Birewood: hardwoodsscsree cece acre renee 20,034,000 6.3 
Totals oes esos ig.cok ea i eRe 253,970,000 


To this must be added the export of wood pulp and paper, amounting 
in 1913 to 319,610,000 kilograms, which in round timber is equal to 
60,690,000 cubic feet, or 19.2 per cent of the total export, and about 
1,500,000 cubic feet, representing the export of manufactured wood. 

During 25 years the lumber export trade of Finland increased from 
47.5 per cent of the value of all exports in 1888 to 70.5 per cent in 
1911. In 1912 it reached a record figure of nearly $45,000,000. Of 
all the forest products exported, charcoal, tar, moss and cones, bark, 
and tree seed constitute only 0.7 of one per cent, while pulp and paper 
form 27.1 per cent and lumber 72.2 per cent. The export of forest 
products before the war was distributed between the different consuming 
countries in the following order: Great Britain, France, Germany, 
Holland, Belgium, and Spain. Just before the war Finnish forest 
products began to reach even such remote markets as South Africa, 
Australia, and others. 

Export of Lumber—By far the most important item of export is sawn 
lumber. The fluctuations in the export of lumber are shown in Table 57. 


TasLe 57.—Exports oF LUMBER FROM FINLAND 


Year Cus ft: Year Cu. ft. 

1903 Weta ttt orok 92,908 ,695 LOU SR hectare eerie 9051555175 
TO04s... hee stares tian c 93,124,020 TVOOS mara teak Teme 98,104,875 
GOB iin eects titan thee enn 95,573,445 LOL OM Seton aoe ten 106,129,485 
1906.5: cewhe tact morte. 103,373,160 ROLL etx saie.t exes aiaae niente 104,593,665 
190 Fc scarred meee can ants 94,007,760 LOD sat ta settd purer iterates 113,972,430 
Average for 5-year Average for 5-year ——____ 
DELO ence manrierey fe 95,797,416 DOTIUCM wa tee et te verte 102,591,126 


—— cc __—_—_———-—-—-— oor nn ee 
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From these figures it may be seen that in the five-year period from 
1908 to 1912 the average annual export of sawn lumber from Finland 
increased over the five-year period from 1903 to 1907 by 6,793,710 cubic 
feet, or 7 per cent. By countries the export of lumber in 1912, which 
amounted to 113,972,430 cubic feet, was distributed as shown in Table 58. 


TaBLE 58.—Exports or LUMBER FROM FINLAND BY COUNTRIES 


Exported to Cu. ft. Per cent 
1 SY ISSN 8 Mom eer a ge oe ee Og re eR 25,300,770 2252 
IRIE TNC Omer mares tere: a en acres opel Miia Shika AS eo 20,049,480 17.6 
GCISTISTIB AN 2 a a a aN SOR OREO Brin SOR onan ted be Seer 19,428,420 17.0 
1 BYDUCIRUN Tals © ae rR mG elas ia ae RN eae Te Oe are 11,256 , 960 9.9 
PERG eity La ac ayer Tec eee real ces eRe eee ee ee 10,657,515 9.3 
STOW AUN Cri aloreweh oy BRE Care SESE L ISA Cant ARS Arr bie Pleven lai 7,183,445 6.3 
ornare Kersey tees Oe Nery fe keh Re cae craic ia ae Sire EN on 4,509,285 4.0 
PEN CTACOMMPNICS So tay eae woe carte er raciletan. Thee ers einer 15,636,555 13.7 


Export of Pulp and Paper.—The production of wood pulp, paste- 
board, and paper has been greatly developed within the last 20 or 30 
years. The conditions for the development of a pulp industry are 
extremely favorable. Finland has abundant water power, vast quantities 
of small spruce timber, and finally, cheap and very efficient labor. Aside 
from utilizing small spruce timber for wood pulp production, within 
recent years many pulp plants have been started in conjunction with 
sawmills, the refuse from which is being used for pulp making. The 
export of wood pulp and paper for the period from 1888 to 1912 increased 
more than 20 times in value. The increase was especially great in 
the three-year period between 1910 and 1912. Thus in 1911 the export 
of pulp and paper amounted to 284,900,000 kilograms (50,284,850 cubic 
feet of standing timber). In 1913 it rose to 319,610,000 kilograms 
(60,690,000 cubic feet). 

It may be expected, in view of the favorable conditions for produc- 
tion, that exports of pulp and paper from Finland will continue to 
increase. It is possible even to expect that as the large-sized timber in 
the Finnish forests suitable for sawlog material becomes exhausted the 
pulp indu€try will gradually assume a predominant place. This may be 
inferred from a comparison of the growth of export of sawn lumber with 
that of pulp and paper products. Thus, while the export of sawn lumber 
in the period between 1888 and 1912 increased only four times, the 
export of pulp and paper products for the same period increased more 
than 20 times. Paper constitutes over 40 per cent of the pulp and paper 
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export from Finland. The tendency in Finland is to increase the export 
of manufactured products, such as paper, in preference to the export of 
raw pulp. The export of pulp and paper products in 1912 was distributed 
among the different countries as follows: Russia 59.5 per cent; Great 
Britain 21.2; Germany 9.6; France 3.3; Belgium 2.9; Holland 2.2; and 
other countries 1.3 per cent of the value of pulp and paper products 
exported. It is of interest to note the great part which Finland played 
in supplying Russia with paper. As a matter of fact, before the war 
Finland supplied practically 90 per cent in quantity of all the pulp and 
paper products imported into Russia, or 75 per cent in value of the 
imports of these products. This was in spite of the fairly heavy import 
duty on Finnish pulp and paper products that existed in Russia before 
the war. Russia, which possesses vast spruce forests and water power 
in its northern provinces, will eventually develop its own pulp industry 
and become less dependent upon Finland for its pulp products. This 
will release large quantities of Finnish pulp and paper for the other 
markets of the world. 

Export of Round Timber, Pulp Wood, and Props.—In spite of 
measures taken by the Finnish Government to discourage the export of 
small round timber for the reason that it comes chiefly from immature 
timber, the cutting of which has a bad effect on the forest, before the 
war this product constituted a large item in Finnish timber export, 
amounting to 9.2 per cent of the total value. The export of this kind of 
timber grew rapidly until 1908, when a law was enacted which imposed 
a heavy tax upon it, and recently an even more drastic tariff law has 
been enacted. In spite of these laws, however, the export of this product 
from Finland will continue. There is an abundant supply in Finland 
of small timber just suitable for props, pulp wood, and telegraph and 
telephone poles. As a matter of fact, in some localities, especially in 
small private holdings, this is the only kind of timber that is left. 
The owners of these forests will continue to utilize the resources of their 
forests for revenue. 

Export of Hewn Timber—Hewn timbers, beams, ties, etc., form a 
comparatively small item in the Finnish timber export. The export of 
this kind of timber has been somewhat reduced and has recently re- 
mained stationary. Hewn timbers exported are almost exclusively 
square and of different length. In the five-year period between 1906 
and 1910 such hewn timbers were exported at an average rate of 
7,000,000 cubic feet. 

Export of Bobbins.—The export of spools for the textile industry 
is very considerable. In 1912 there were manufactured 9,768,312 spools, 
which were exported to England, Holland, Belgium, Russia, and other 
countries. 
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Export of Firewood.—The export of firewood varied comparatively 
little for the last 10 years before the war, and decreased somewhat toward 
the end of the period. In the five-year period between 1906 and 1910 it 
averaged 29,782,434 cubic feet annually. The largest amount, about 95 
per cent, was exported to Russia by rail and was consumed chiefly in 
Petrograd. A small quantity of firewood is exported from southwestern 
Finland into Sweden. 

Export of Other Forest Products——Spruce and pine seed, birch and 
willow bark, moss, and charcoal, turpentine, tar, and other products of 
dry distillation are other forest products appearing in the list of Finnish 
exports. The most important products are charcoal and products of dry 
distillation. Lately, however, the export of turpentine and other products 
of dry distillation has greatly decreased. Thus in 1896 turpentine was 
exported to the amount of 22.5 metric tons and in 1908 it had dropped 
to 5.38 metric tons. Charcoal, on the other hand, shows a tendency to 
increase. In 1896, 536 metric tons of charcoal were exported, while in 
1909 the export rose to 10,932 metric tons. 

The Match Industry.—The match industry in Finland is not in 
a flourishing condition, first because the aspen which is used for the 
manufacture of matches is of better quality in Russia than in Finland, 
and further because of the past policy of the Russian government, 
which hindered the import of Finnish matches into Russia by import 
tariffs, while Russian matches had free access to the Finnish markets. 
Furthermore, Finland cannot develop a match industry capable of com- 
peting with that of Sweden. 

Lumber Associations.—The Finnish lumber exporters have an asso- 
ciation which controls in the aggregate up to two-thirds of the lumber 
export of the country. This association is modeled after the Swedish 
Association of Lumber Exporters. The Finnish and Swedish exporters 
form an international organization which is sufficiently strong to steady 
the prices on foreign markets. 

The Probable Future.—The forest situation in Finland is sum- 
marized in Table 59. 

Even allowing for a maximum annual increment of 33 cubic feet per 
acre and not allowing for waste due to fires, the deterioration of timber, 
and damage caused by insects and diseases, Finland is overcutting her 
forests. Another outstanding fact with regard to the forest situation 
in Finland is that the best managed forests are those owned by the 
state. These have always been cut conservatively and therefore still 
contain considerable reserves of large sawlog material. The private 
forests, and especially the farmers’ woodlands, which in the past have 
been greatly overcut, now furnish chiefly small timber, mine props, pulp 
wood, and fuel wood. The value of these forests has greatly decreased. 
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In the absence of a rigid forest law regulating cuttings on privately- 
owned timberlands, the excessive exploitation of private forests will 
continue, to the detriment of the timber export of Finland. The Finnish, 
Swedish, and Norwegian exporters of lumber, realizing that large saw- 
log material within their own countries is greatly depleted, are restricting 
the output of such material for export trade and attempting to com- 
pensate the loss from a restricted output by higher prices for the timber 
that each country is allotted for export trade. Such a restriction of the 
output, while of advantage to Sweden and Norway, and to some extent to 
Finland, is against the interests of Russia, since the latter still has 
enormous quantities of large-sized timber and cuts far less than the 
actual increment. A concession to such a demand would doom to 
deterioration large overmature timber. For this reason Russian lumber 
exporters refused before the war to join the association of Scandinavian 
lumber exporters. 

Although Finland will probably continue to increase her export of 
large sawlog material, this increase will involve a heavy drain upon 
the remaining resources, especially of the private forests which have 
been exhausted by previous cuttings. Finland’s policy is to impose an 
increasingly larger import duty on round logs and pulpwood with a 
view to developing wood-using industries at home. The future of Finland 
will be not unlike that of Norway—a large increase of exports of wood 
pulp and gradual decrease of high-grade lumber and large-sized timber. 

Forestry Movement.—A Department of Forestry has recently been 
established at the University of Helsingfors for the training of higher 
forest officers. The course lasts from two to three years. Only students 
who have had a preliminary training in mathematical, physical, and 
biological sciences are admitted. In addition, there are five forest ranger 
schools. 

In 1917 a Forest Research Institute was established. The Institute 
publishes the results of its experiments, four volumes having thus far 
appeared. An inventory of the forest resources of the country is now 
being taken. 

In 1917 a law was enacted directed chiefly toward preventing the 
cutting of immature forests and also toward preventing forest devasta- 
tion. Under this law the manner of cutting in each section of the 
country is prescribed by local authorities. This, together with a high 
export tariff on small round timber, is to discourage the utilization of 
small trees except those which are to be thinned out under forest man- 
agement. Whether this law will be effective in checking the overcutting 
of the Finnish private forests time alone can tell. 

Recently the legislative body passed a law setting aside special 
forests. On the strength of this law large areas of forests in northern 
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Finland will probably be declared protection forests in which cuttings 
will be strictly regulated. 

For the advancement of forestry among farmers the government 
gives subsidies to agricultural societies for maintaining forest advisers 
and arranging for prizes for the best work in forestry. There are two 
forest fire insurance societies. In 1920 over 5 million acres were insured 
against fire. 

In 1909 the Forestry Society of Finland was founded for the advance- 
ment of the science of forestry. The Society has published twenty-one 
volumes of Acta Forestalia Fennica which contain material of consider- 
able scientific value. 

Revenue and Expenditure from State Forests.—The revenue from 
the state forests has been steadily growing since 1883. In 1900 the 
gross revenue was about $900,000 while in 1912 it was $2,600,000, or 
about a three-fold increase. In 1912 the net revenue was $1,600,000 while 
the expenditure was $1,000,000, or 8 cents per acre. The expenditures 
form 88 per cent of the gross revenue. 
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FRANCE 


Forest Area.—The total land area of France, including the island 
of Corsica, but not including Alsace-Lorraine, is 182,514,560 acres. The 
total forest area is 24,420,000 acres, or 18.4 per cent, or a per capita 
area of 0.63 acre. Of this, 1,246,589 acres are classed as unproductive, 
leaving a productive forest area of 23,173,500 acres. The total forest 
acreage by departments with the percentage of forests in each department 
is shown in Table 60. 

The percentage of forests in the various departments differs widely. 
The average for the most heavily forested departments is a little over 
38 per cent and for the least forested slightly less than 5 per cent. The 
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TaBLE 60.—Forest AREA oF FRANCE BY DEPARTMENTS 
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Department Total acres Aa | Department Total acres ele 
1 RO SR een Sea 314,359 | 21.9 | Loire-Inféricure. .. 78,075 | 4.5. 
Aisne ee es ee ee 264 , 283 14 Se oirets ac. ae 318,896 18.9 
AMNIGR ne cee teres ee LOZ OSMASLOES = a uot tanec eae 268,395 | 20.8 
Alpes (Basses)... . 453,387 | 26.3 | Lot-et-Garonne 200,842 | 15.2 
Alpes (Hautes).... 364, 728 26: OF “(elozere.. csc 182,069 14.3 
Alpes-Maritimes. . 262,304 | 28.4 || Maine-et-Loire.... 139, 958 7.8 
Ardéche: .2.<5.5:. 240,976 | 17.5 || Manche.......... 48 , 304 3.2 
Ardennes.=.../... 345,901 207 Marne sities er ta 453 , 439 2220 
PATIODG Wale sae 430,718 | 35.7 || Haute-Marne..... 483,546 | 31.5 
Aube 332,734 | 22.4 || Mayenne......... 74,731 5.8 
Aude ; 192 , 294 1253 Meurthe-et- 
AVeCVLOD). « . a2. ak « 198,361 9.2 Moselle........ 339,059 | 26.0 
Belfort (Territoire Meuse. 2.565.055 457,271 | 29.8 
CE) Rnvainceten: 51,269 | 35.0 | Morbihan........ 114,676 6.8 
Bouches-du-Rhéne 211,820 16.3 INTCV resem 478 , 584 28.4 
Calvados: 2..s./:; 94,495 |. 6.9 |. Nord.) ::.c2..0.. 105822°|) °7.5 
ata ns ecae 163,385 a Aa es) Oise teen, Sree 252,992 U7é 95} 
Wharentem sb ae 204,602 13.9 OMesn ee Ge aaee 200, 231 1323 
Charente Infér- Pas-de-Calais. .... 88,211 5.4 
ICUTE ae erties ic 201,810 | 12.0 | Puy-de-Déme..... 216,317 | 11.0 
Getines ce, ted 305, 559 17.2 || Pyrénées (Basses) . 364,409 19.3 
Worrezen ieee 266,072 | 18.4 | Pyrénées 
Corse (Corsica). . 431,126 19.9 (antes) Sec 211,553 18.9 
@oterd/ Ore. <2... 644,986 | 29.8 | Pyrénées-Orientales| 216,950 | 21.3 
Cétes-du-Nord.. . 80,072 Avi | @ERNONG arate eee ap watsy || WO 
CIES oe. Bia kari 81,708 5.9 | Sadne (Haute).... 428,902 | 32.5 
Dordogne........ 632,039 | 27.8 | Sadne-et-Loire.... 348,175 | 16.4 
WDOUbsie Mes ack BAPE || PASS: ai iSbiad XO, os Se eh 208,077 | 13.9 
FOMie oy te anche oe 479,521 Da) 7 SAVOIO. estate 319,590 22.4 
| GS) Se eee 276,861 17.8 | Savoie (Haute) 302,186 | 28.3 
Eure-et-Loir...... ' 150,734 10.4 Seinekepcs ci cnc 4,472 aye e 
IimIstére’, . 2.2001. 73,010 4.4 Seine-et-Marne 276,616 18.9 
(Sec lie Be eter 372,021 25.8 Seine-et-Oise...... 270,431 19.5 
Garonne (Haute). 222,878 14.3 | Seine-Inférieure 227 ,422 55,74 
(Gan 5 ae eee 118,837 7.7. | Sevier (Deux)..... 98 ,622 6.6 
Girondes: 22.62... 141,412 46 .2 SOMMMNCHseeeheatia 99 , 245 6.5 
Grats text aise. 209 , 332 13.6 Tarn ease te eavere 203 , 767 14.3 
Ille-et-Vilaine. .... 109 , 462 6.6 Tarn-et-Garonne. . 117,654 12.8 
Hirde Ne se vias. OOF Gale Ll San he Vn eine cree ee 732,916 | 49.5 
Indre-et-Loare..... 236 , 469 15eo Wartieluisenv. st ee 238 , 757 27.0 
ESETCHAI Sch crn: 504,011 24.6 Wendéesa onan 69,130 4.3 
MIT Aeheysy Sysctys cise ts 423 ,060 33.8 Vilenne si. te.0ss sciae 5 205,915 12.0 
NPATIG ES 85.5 a svete “aces 1,276,561 | 55.4 | Vienne (Haute)... 117,102 8.6 
Loir-et-Cher...... 355,050 | 22.3 | Vosges........... 534,590 | 36.9 
HOR aoe os. 133 ,664 11.4 ‘YODNEMG =. at cee 410,756 22.4 
Loire (Haute)..... 222 , 854 18.1 Tralee eee 23,430,296 lve? 
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department of the Landes has the largest per cent under forest—over 55— 
and the department of Manche the least, only 3.2 per cent. The forest 
area in France has fluctuated considerably since 1790, as may be seen 
from Table 61.1 


TaBLE 61.—VARIATION IN Forest AREA OF FRANCE 


Year Acres | Per cent 
1760! occ cet re este ots Soe AAS ee ae eee 37,050,000 28.0 
i AAO) RAMIER Weii) EMe ORT AA eo AY MER og Noa bach tt Li ome ae 23,687,300 17.8 
SOB Se Re Ee, Oe ere ee PRS APA NS: 17.0 
| ES OP RON AOAC ARR REM TE rete cde aN aN ly 22,103,042 16.7 
S44 ON Aa aS Sai i RO eee Rec 21,699,691 16.5 
i 2S) eae lt NTs Pie oxen Ment lb a a Me 21,884,200 16.5 
1S 0 <i aR AI  weien Re Lae UR Pane ih oy Ab Ana Baye 24,667,149. 18.7 
MOTD CNN oe ia de oe RA ee 24,420,152 18.4 


The figure for 1760, quoted from Mirabeau, is obviously exaggerated. 
It would be impossible under ordinary circumstances for 13,363,000 
acres to disappear in 30 years. The decrease of 1,166,000 acres from 1791 
to 1803 was due to the complete removal of restrictions on private 
exploitations. 

Character of the Forest.—The forests of France fall naturally into 
two broad topographical divisions—plains forests and mountain forests. 
Coniferous species, as usual, predominate in the mountain regions and 
broadleaf species in the plains. 

The forests of the plains fall into three regions—the Parisienne, the 
‘Gironde, and the Provengale regions. 

The Parisienne zone takes in more than half of France. In the west 
it includes such forests as Fontainebleau, d’Orleans, and Montargis; in 
the center it includes the Sologne, and in the east the Argonne, the 
Langres Plateau, the Plains of Lorraine, Franche-Comté, and Bourgogne. 
It is characterized by broadleaf species, except where resinous trees have 
been artificially planted. 

The Gironde region follows the ocean from Bayonne to the Loire, 
including the oaks of the Adour, and the maritime pine of the Gascon 
Landes. The principal species are maritime pine, occidental oak, and 
pyrean oak. Maritime pine is characteristic of the well-known’ forest 
of the Gascon Landes, an artificially planted forest covering approxi- 
mately 114 million acres of formerly waste land and shifting sand dunes, 


1 Revue des Eaux et Foréts for 1914, page 402. 
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and producing annually an average of 80,000 metric tons of turpentine 
and rosin, besides mine timbers. 

The Provengale zone lies on the borders of the Mediterranean sea 
between Nice and Fort Vendres. The species predominating are holm 
oak, white oak, and Aleppo pine. 

The mountain regions of France are five in number: the Vosges zone, 
characterized by forests of fir, beech, and spruce, with artificial planta- 
tions of Scotch pine; the Jura zone, very rich in forests, the chief com- 
mercial species of which are silver fir and Norway spruce; the Alps zone, 
with white and holm oak, chestnut, and Scotch pine in the lower regions, 
and mountain pine, larch, and Cembran pine at higher altitudes; the 
Central Plateau region, which includes the mountains of Morvan where 
beech is an important species, and the Cevennes, where Austrian pine 
is the predominant species; and the Pyrenees region, containing prin- 
cipally fir, beech, and mountain pine, with smaller quantities of spruce, 
larch, oak, chestnut, holm oak, and maritime pine. 

According to method of management the productive forest area of 
France may be divided as follows: 


Acres Per cent 
Soppicertaser serrate areas ion e © Sto mai ois chee etal als sh Aiciesels 5,766,603 24.9 
GCoppicemmcden standards. ccnyecsiya a ese eke beanie 9,130,674 39.4 
Under conversion from coppice to high forest............... 383 , 939 1.6 
High forest... ee ee eee teens 7,892 , 347 34.1 
UGA ECR| Wess a" soOR Phe ah ites ere Rt re Mein 8s cc uneris A Gee O 23,173,563 100.0 


Thus, only one-third of the total productive forest land in France 
produces sawlog material. 

Composition.—There are no accurate figures on the percentage of 
area occupied by different species in private forests and in communal 
and institutional forests not under state control; estimates place the 
proportion of hardwoods for France as a whole at 80 per cent and conifers 
at about 20 per cent. In private forests conifers form 19 per cent 
and hardwoods 81 per cent. In the forests under state supervision 
conifers occupy 23.3 per cent of the total area and broadleaf forests 76.7 
per cent, as may be seen from Table 62. 

Total Stand of Timber.—The total stand of timber of France may 
be estimated in the neighborhood of 35 billion cubic feet, of which at 
most 40 per cent, or 14 billion cubic feet, may be classed as sawlog 
timber. The value of the French forests, including both soil and wood, 
has been estimated at $1,011,642,000. The average value of an acre of 
private forests is figured at $27.35. 
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TABLE 62.—ComposiTION or Forests Unprer State SupERVISION 


; Per cent of total 
Speci EN Ms roductive forest 
Lista forest area P 
area 
acres 
Broadleaved: 
Oakes Flac Ma Ue ARR ORNE Seo RE 1,796,000 27.4 
Beechyy sts S55 Shouse ao er eee ear 1,194,000 18.2 
Hornbeamtcs airs ot oes ie ee 717,000 11.0 
Holintoales nck 55 Se gi eee ee ee 264 ,000 4.0 
Miscellaneoustwi.c2. see eee 1,053 ,000 Nora GoM UA 07/ 
Conifers 
PULP AU soe) sishece nag oro ene ia ES ea 455,000 6.9 
Scotehrpmelyy us Ue wane eee eene te ere ieee 430,000 6.6 
Maritime pines senna oe ee 262 ,000 4.0 
SPLUCE Mes SS ahi, Saal eee at a ee ee 178 ,000 Del 
TWiarGh iges kh eacow iokcab wine hoe ARM mbit eee 116,000 1.8 
Aleppo: pine ret. -#. Arcoua aah eae RN eT 30,000 0.5 
Miscellaneous’ hic toes 2 eee eee 54,000 O28. 2373 
LOA Ate) ucts aeste ae een le vk ieee ra 6,549,000 100.0 


ee ah es Ss ee 
Character of Ownership.—The character of ownership is shown-in 
the following table: 


Acres Per cent 
STATE Meee Ata oo weiene ohe = ae Wet ate 2,962,615 12 
Private ies 2h i tie. se kien ile i ay Lil 15,982,106 65.5 
Communes and public institutions. ..... 5,475,431 Dat 
i) Woh) i eb ae eee J eee a eer 24,420,152 100.0 


Table 63 shows the distribution of the state, private, and communal 
forests according to the method of management. 

The state and communal forests thus include the largest area of 
unproductive forest land because the state and communes own most of 
the mountain slopes, where considerable areas cannot support tree 
growth. On the other hand, more than two-thirds of the private forests 
are nothing but coppice forests or coppice under standards, and. less 
than one per cent of this area is being converted into high forest. Only 
one-third of all the French forests are under high forest. By far the 
greater part of the forests of France are thus in small holdings and 
private ownership. This fact is regarded as being of decided advantage 
to the stability of the French nation in contrast to conditions in the 
United States, for example, where over 79 million acres of forest lands 
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are controlled by about 1,800 men. But small private ownership, on the 
other hand, tends to cause the forests to deteriorate, owing to the lack of 
technical management and to unsystematic cutting. Private forests are 
to be found in every department of France, though in varying proportions. 
The department of Seine, which includes the city of Paris, has only 121 
acres of private forests, while the largest proportion of privately owned 
forest land is located in the department of the Landes. 

There are no state forests in the departments of Cotes du Nord, 
Dordogne, Lot, Lot-et-Garonne, Rhone, and Haute Vienne. The depart- 
ments containing the largest area of state forests are Ariege, Alpes 
(Basses), Vosges, Céte d’Or, Loiret, and Dréme. Most of the unpro- 
ductive state forest land lies in the mountain districts. The largest area 
of state forest in a single department is contained in the department of 
Ariége, where it comprises 47.7 per cent of the total forest area of the 
department. Lower Seine contains nearly 40 per cent, Basses Alpes 32 
per cent, and Loiret 30 per cent, including the famous forest of Orléans. 

Annual Growth.—The total annual increment is in the neighborhood 
of 890,000,000 cubic feet, of which 275,000,000 cubic feet, or 30.9 per 
cent, is sawlog material, and 615,000,000 cubic feet, or 69.1 per cent, is 
fuelwood. 

With an annual increment of 890,000,000 cubic feet and a productive 
forest area of 23,173,500 acres, the annual yield per acre is approxi- 
mately 38.4 cubic feet. The yearly wood production of France is much 
lower than that of Germany, owing to the prevalence in France of hard- 
woods managed as coppice and coppice with standards. 

Annual Cut.—The total cut in round figures is 890,000,000 cubic 
feet, distributed as shown in Table 64. 

This represents roughly a cut of 38.4 cubic feet per acre for the pro- 
ductive forest area and 22.8 cubic feet per capita of population. The 
outstanding fact is that the large saw timber comes chiefly from the 
state and communal forests, while the bulk of the smaller material, such 
as posts, poles, and especially firewood, comes from private forests. Of 
the total cut of 890,000,000 cubic feet, 275,000,000 cubic feet, or 30.9 
per cent, is construction material, while 615,000,000 cubic feet, or 69.1 
per cent, is firewood. Even of the construction timber large saw timber 
constitutes only 155,320,000 cubic feet, or 56.5 per cent of the total cut 
of this kind of material. Of the 615,000,000 cubic feet of firewood, part 
is used for the manufacture of charcoal, of which on an average 400,000 
tons is produced annually. 

Domestic Consumption.—-The cut of timber in France, both of con- 
struction material and of small rough timber, such as mine props and 
telegraph poles, amounts on an average to 275 million cubic feet. 
In addition, 615 million cubic feet of wood is cut for firewood. The 
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imports on an average for the three years from 1911 to 1913 amounted 
to 117,638,000 cubic feet; the exports for the same period totaled 70,175,- 
000 cubic feet, or an excess of imports over exports of 47 million cubic 
feet in round figures. The total consumption, therefore, of both home- 
grown and imported wood amounts to 937 million cubic feet, or 24 cubic 
feet per capita. Of the 47 million cubic feet of wood imported in excess 
of exports, 38 million is classed as timber for construction and industrial 
use, and 9 million as fuelwood, excelsior, cork, and similar products. The 
total consumption of structural and industrial timber, therefore, is about 
313 million cubic feet, or 8.0 cubic feet per head of population.t 

In addition, there must be mentioned the import of pulp and paper, 
which in 1913 amounted to about 465,000 tons, or 86,446,700 cubic feet 
in the log. This is material which would be classed in France also as 
timber for industrial use. If the consumption of pulp and paper is added, 
the per capita consumption of saw timber and timber for industrial 
use becomes 10.2 cubic feet. 

Imports and Exports.—The forests of France fall far short of 
meeting the wood requirements of the country, particularly lumber, of 
which from 30 to 40 per cent must be imported. The imports on the 
whole show a tendency to increase, but they fluctuate widely from year 
to year according to the economic conditions of the country. For the 
three-year period between 1911 and 1913, the last normal year, the 
import of saw timber and other timber for industrial use, except wood 
pulp, amounted to about 2,100,000 metric tons, or 117,638,000 cubic feet, 
valued at about $39,000,000. 

Fernand Rouget estimated that in the period following the war the 
demand for saw timber and other timber for industrial use would greatly 
increase and would necessitate the importation of 282,400,000 cubic feet. 
At 66 cents per cubic foot it would amount to the enormous figure of 
$186,500,000. As may be seen from Table 65 (exports and imports) the 
chief article of import into France is squared or sawn timber and lumber, 
which forms two-thirds of the wood imported from abroad. The next 
item is resinous pulp wood, nearly 8 per cent of the wood imported. Of 
the three items, squared or sawn timber and lumber, stavewood, and 
resinous pulp wood, the imports exceeded the exports roughly by 88 


1 According to Fernand Rouget, the consumption of construction timber and other 
industrial timber in France amounted in 1913 to 405,950,000 cubic feet, of which only 
282,400,000 cubic feet was produced at home. Of the 282,400,000 cubic feet, only 
155,320,000 cubic feet was saw timber. According to Rouget, therefore, the impor- 
tation of this material in 1913 alone amounted in round figures to 123,550,000 cubic 
feet. As the post-war consumption he places the saw timber and industrial timber 
at 564,800,000 cubic feet, of which 282,400,000 cubic feet will have to be imported from 
abroad. This would indicate a per capita consumption of sawtimber and timber for 
industrial use alone of about 15 cubic fect. 
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million cubic feet. The annual exports for the three-year period 1911-13 
amounted to 1,279,000 metric tons, or 70,175,000 cubic feet. The chief 
items of export were poles and props. They formed 64.3 per cent, or two- 
thirds of the entire wood export of France. 

The kinds of wood imported, in the order of their importance, were as 
follows: 

Construction timber other than oak and walnut 

Common timber other than construction timber 

Pulpwood 

Tropical woods 

Oak 

Walnut 

Articles made of wood. 

Construction timbers other than oak and walnut consisted chiefly of 
fir. About 45 per cent of the imports were from Russia and about 40 per 
cent from Sweden. Pitch pines came from the United States, Austria- 
Hungary, and Germany, in the order named. 

Common timber other than building timbers was imported as follows: 


Per cent 
Oak stavewood from the United States.................. 60 
Oakestavewoodstrom: Russia see ieee a eee ee 20 
Stavewood of other species than oak, chiefly from Austria- 
Hungary... aac seater ose eters cee eee A ee 20 


Russia furnished all the mine timber and 75 per cent of the resinous 
rough timber, and Germany 20 per cent. 

Wood pulp (mechanical) was furnished by Sweden and Norway, 
80 per cent; chemical wood pulp by Russia, 55 per cent, Germany 20 
per cent, and Austria-Hungary 10 per cent. The principal sources of 
oak were Austria-Hungary, the United States, Russia, Rumania, and 
Germany. Walnut came in decreasing amounts from Turkey, and 
chiefly from the United States; walnut from the latter country is more 
and more in demand in the market, and much of it is being replaced by 
black and red gum. 

What countries will participate in the future in supplying the French 
deficit of wood is somewhat uncertain. Rumania and Jugo-slavia will 
undoubtedly take the place of Austria in furnishing the oak and fir. 
Sweden and Russia will still continue to be important sources of supply 
for French needs. Germany will continue to supply, as part of the 
reparation, some of the timber needed by France. Larger quantities of 
timber will be coming from French colonies. 

In view of the necessity of importing large quantities of construction 
timber from abroad there is at present a tendency in France to develop 
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the timber industry of her enormous foreign colonies—the immense 
forests of French Africa or the more distant regions of Indo-China, 
Madagascar, or Guiana. The African colonies alone, which are only 15 
or 20 days from French ports, are estimated to have an enormous supply 
of timber. At the present, however, the imports from the French colonies 
amount to only 5,650,000 cubic feet a year. It will be many years 
before France can make up even a considerable portion of her timber 
deficit by importations from her own colonies. 

In this connection, the tests made in 1908 by M. Almeida, Chief 
Engineer of the Railway Company of the West on the comparative decay 
of colonial African woods, native French woods, and some imported 
woods, is of interest. M. Devaux, Professor of the Faculty of Sciences 
at Bordeaux, reported the results of these tests after the different species 
were left for eight years in ditches. The following species were tested: 


African woods Other woods 
African acacia (unknown leguminous species) American mahogany 
Mahogany (Khaya ivorensis) American western white pine 
Banda (Cola proteiformis) American pitch pine 
Bilinga (Sarcocephalus bilinga) American oak 
Manioca Teak from Java 
Kambala (Chlorophora regia) Fir from Sweden 
Moabili (Tieghennella heckelu) Oak, walnut, elm, ash, beech, and 
Okoume (Aucowmea) poplar from France 


Padouck (Pterocarpus) 


The ditch in which the wood was placed for the test was opened 
eight years later and the samples examined. The results were as follows: 

Of nine African woods tested only one showed any marked 
deterioration. All the others came out in good condition, most of them 
with the sheen still on them. These woods were all hard woods except 
one, Aucowmea, the resistance of which was really surprising. Among 
the native French woods, on the other hand, the only one which proved 
resistant, and that only in part, was oak. All other woods were rotted 
and several of them were in very bad condition, especially beech. Of 
the imported woods, the American woods stood the test still less satis- 
factorily, especially oak, which was very badly decayed. It was no 
longer wood but a mass of decomposed tissues. Pitch pine was also 
greatly affected. Teak showed a beginning of decay. This leads to the 
apparent conclusion that the African species are superior to species of the 
temperaté climate and even to teak, which so far has been regarded as 
decay-proof. These results, together with numerous trials made by the 
Railway Company of the West of the possibility of using the woods of 
the Ivory Coast and the French colonies in the construction of rolling 
stock, which on the whole gave satisfactory results, assure, according 
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to the claims of the foresters in the French colonies, a future field of 
usefulness for the French colonial tropical woods. So far, however, 
colonial timbers have been received in France with some indifference, if 
not skepticism. The colonial timbers require somewhat different methods 
of manufacture, an obstacle which is difficult to overcome. The colonies 
hesitate to undertake logging operations on a large scale for fear of losses 
to which the introduction of new species in France would expose them. 
Transportation charges and tariffs are high. Most of the timber dealers 
are averse to creating new demands and tastes among their customers, 
either because they themselves have interests involved or because they 
do not wish to run the risk of possible dissatisfaction on the part of their 
customers. Lack of knowledge of the properties of the timber from one 
colony to the other, confuse the ordinary dealer and customer. The 
delivery of the timber to the market in the form of logs or squared timber 
while green, carrying 50 to 60 per cent of waste at high freight charges, 
and finally the difficulty under such conditions, for exploiters of the 
colonial forests to find sufficient capital to create an important industry 
in colonial forest products, also hamper the wide use of colonial woods in 
France. 

Revenue per Acre.—The average gross revenue per acre of French 
state forests is $2.76. The net yield per acre is $2.26, leaving 50 cents per 
acre as the cost of administration, protection, and management. The 
revenues and costs per productive acre in state forests are given by Huffel 
for a typical year as follows: 


Per cent of 

gross revenue 
$2626 SNEt yields. tenes aot Lee aac San ore 81.9 
06; Cost oftmanagement vartiniyan actos oer eee 2.2 
716Cost: of protection sek. Giese oink ae 5.8 
SUD MaInteMaNCG recy Awed SAAN eet ert ac etie ee aan 4.3 
.16 Communal and departmental tax................. 5.8 
$2.76 100.0 


Wood-Using Industries.—Aside from the sawmill industry, which 
is operated on a very small scale in France, the naval stores industry 
and the paper industry are the two large industries dependent upon 
wood. ‘The wood-using industries employ 710,000 people, distributed as 
follows: 


Industries 
JOMETY eyes she ee 153 ,000 
Carpentry 33 onceeaa nies 94,900 
Wheelwrights............ 82,700 
Coopersizé;.<. in mrrenhuaneere 46 , 600 
Wooden shoes.) Mey .s sa. 52,400 


Others: <5 Mio vanee eae 280, 400 
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Sawmills.—The sawmill industry is particularly developed in south- 
western France in the Landes region. In the year 1914 there were, 
according to the census, 142 sawmills in the maritime pine forests of the 
Landes, employing 1,735 men and 331 women. The output of these 
sawmills consists chiefly of pitwood, most of which is exported to Eng- 
land. Pine from the Landes is much preferred by the British for mine 
timber, and the annual export for this purpose is about 20,000,000 cubic 
feet. ; 

Railway ties and paving blocks are also cut and treated by the mills 
of the Landes region, and boxes, parquet flooring, carpentry timber, 
and all kinds of fuelwood, are also manufactured. 

Naval Stores.—The naval stores industry of the department of the 
Landes is represented by 115 mills and gives employment to 25,000 
laborers. These plants range from the simple old-fashioned “crude” dis- 
tilling mills to the thoroughly up-to-date, fully equipped, steam-distilling 
plants. Generally speaking, the commercial products of distillation 
consist of 15 to 20 per cent turpentine, 65 to 75 per cent rosin, and 5 to 
10 per cent byproducts. The average annual production of turpentine 
under normal conditions is estimated at 55,115,000 pounds, and that of 
the dry products at 220,460,000 pounds. This is about four times as 
much as the output of Spain, and one-fifth as much as that of the 
United States. The home market consumes from 26,455,200 to 33,069,000 
pounds of turpentine and 77,161,000 to 88,184,000 pounds of dry products. 
The remainder, or about one-half, is exported. 

There are a number of subsidiary industries based upon the by- 
products of the turpentining industry, among which the manufacture 
of oils, varnishes, glues, synthetic perfumes, printing inks, resinous soaps, 
and pitch are the most important. 

Paper Industry.—The production of paper in France, as in all 
European countries, has shown remarkable growth. Thus while in 1886 
the production of paper amounted to 180,497 metric tons, in 1890 it 
reached 365,000 metric tons, and 450,000 in 1900. Today the production 
is estimated at 867,000 tons. Allowing 17614 cubic feet of wood for each 


Tapie 66.—ImporTATIONS oF Woop Pup Into FRANCE 


a ele een 


Kind 1898 1908 1911 1912 1913 
, 
cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. 
Mechanical pulp....| 11,429,800) 21,669, 100 23 ,656 300) 28,978,000) 32,040,800 
Chemical pulp...... 10,631,600] 36,733,300) 45,601,900) 49,257,300) 54,405,900 
4 oye ee em cleat 22,061, 400| 58,402,400} 69,258,200} 78,235 300| 86,446,700 


a 
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metric ton of paper this amounts to an annual consumption of wood 
of 153,025,500 cubic feet in the log. With the increase in the production 
of paper the importation of mechanical and chemical pulp has also been 
increasing, as may be seen from Table 66. 

By countries of origin the importation of wood pulp in 1912 and 1913 
was as shown in Table 67. 


TasLe 67.—Imports oF Woop Pur Into FRANCE 
Mechanical Pulp 


tons 
14,292 
86 , 580 
123,172 
_ 5,168 
4,015 
1,395 
16 
Pe 


234,640 | 259,449 


Chemical Pulp 


Country 


tons tons 
AA 995 
68 , 262 88 , 802 
32,672. 31,830 
Germany 39,873 42,716 


Holland 2,803 1,345 
Belgium 4,288 4,665 
Switzerland 4,878 4,606 
Austria-Hungary 25, 724 26 , 536 
United States 2,706 2,711 
589 1,293 


186,052 | 205,499 


=llowing 1231 cubic feet of wood for one metric ton of dry mechani- 
wal pulp and 264% cubic feet for one metric ton of dry chemical pulp, the 
importation amounted to 86,446,700 cubic feet in the log in 1913. 
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Forest Laws.—Forestry laws and ordinances enacted in 1827 are 
still in force with slight modifications. Special legislation has since 
been passed for the French colonies, and for regulation of fishing and 
hunting, for fixing and maintaining dunes and correction of erosion in 
mountain lands, for organizing and policing the forests, and so forth. 
While the forest code of 1827 is thought by some to be out of date, its 
provisions are strict and clearly understood, and a change to less 
stringent laws would probably not be wise. 

Laws regulating clearing of privately owned timber land are very 
stringent. No private owner may clear his timber without giving the 
sub-prefecture at least 4 months’ notice of his intention, and permission 
may be refused after the timber has been examined and a detailed 
statement made out. The forest may be cleared only after this report 
has been submitted to the prefect, the forest agent of the department, 
and the Minister of Finance. The penalty for violation of this law is 
a minimum fine of $39.07 and a maximum of $117.21 per acre of cleared 
timber. The offender may also be compelled by the Minister of Finance 
to replant the cleared area within not more than three years. 

Losses Through Fire and Other Agencies.—There is little danger 
from forest fires in France, excepting in the resinous and brush forests of 
the south. The law on this point, which covers all classes of forests, 
forbids the use of fire within 650 feet of forests during the period 
from June to September, without special permission. Owners of uncleared 
forest land may be compelled to maintain a fire line along the boundary 
between their land and similar adjoining land. Railroads are obliged 
to maintain fire lines 66 feet from each rail, at their own expense. 

The losses caused by game, grazing, fungi, and wind are comparatively 
slight. Frost, hail, and ice on the trees cause considerable damage, 
however, and the effects can be offset only by using very hardy species 
as shelters for more sensitive trees. 

Education.—A state forest school was established in 1824 at Nancy 
for the training of officers of the French Forest Service. Only graduates 
from polytechnic schools or from the Institute of Agronomy are admitted 
to this school, which has a two-year course. The ranger force is trained 
at Barres. Guards are trained at Nogent-sur-Vernisson (Loire et Cher). 
Forest courses are also given at the Polytechnicum and at the Institute 
of Agronomy. There are a number of important forest associations 
which aim at protecting and popularizing French forests. These are: 

(1) Kcadémie d’Agriculture de France, of Paris, interested in all 
branches of agriculture and having a silviculture section which special- 
izes in all general forestry questions, such as physiology, development 
of trees and stands, wood utilization, management, reforestation, etc. It 
is interesting to see forestry made an integral part of agriculture. 
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(2) Association Centrale Pour l’Aménagement des Montagnes, of 
Bordeaux, specializes in restoring mountain areas by improving grazing 
lands, in creating woodland on poor ground, and in reforesting mediocre 
grass land. 

(3) Club Alpine Frangais, of Paris, furthers the reforesting of 
denuded mountains. 

(4) Comité des Foréts, of Paris, a syndicate of forest owners, has 
to do with the improvement of private forest property, and especially its 
administration and exploitation. 

(5) Société des Agriculteurs de France, of Paris, entirely indepen- 
dent of the Government, is active in all branches of the theory and 
practice of agriculture and silviculture. 

(6) Société Forestiére Frangais des Amis des Arbres, which has a 
section at Paris and affiliated sections,in the departments, conducts 
propaganda for the improvement and creation of forests, planting of 
fruit trees, and betterment of grazing lands. It also supplies seed and 
planting stock to its members. 

(7) The Société Forestiére de Franche-Comte et Belfort, of Besangon, 
aims to improve technical methods and furthers reforestation on unculti- 
vated land and grass land. 

(8) Société Gay-Lussac, of Limoges, organizes a congress each year 
on “Trees and Water.” 

(9) The Touring-Club de France, of Paris, has a section of “Land 
and Forests,” which conducts an active campaign for preserving beau- 
tiful forests, reforestation, reclamation of eroded mountains, and general 
forest improvement. 


ALSACE-LORRAINE 


With the return of the “lost provinces” of Alsace and Lorraine, 
France has recovered valuable forest property which had been wisely 
developed by the German forest administration during the 41 years of 
alienation. Alsace-Lorraine therefore deserves especial consideration. 

Area.—The forest area of Alsace and Lorraine is 1,088,267 acres, 
or 30.3 per cent of the total land area. It is distributed among the 
three political divisions of the country as follows: Lower Alsace, 308,029 
acres, or 28.3 per cent; Upper Alsace, 393,328 acres, or 36.1 per cent, 
and Lorraine, 386,910 acres, or 35.6 per cent. This is a per capita area 
of 0.62 acre, nearly the same as that of France (0.63) and Germany (0.54 
acre). The proportion of forest to total land area in Alsace-Lorraine 
is somewhat lower than the average for Europe, which is 31.1 per cent, 
and much higher than the percentage of France, 18.4 per cent. 

Table 68 shows the area under forest at different periods under the 
German régime. 
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TABLE 68.—AREA oF Forests 1n ALSACE-LORRAINE 
i ai a ee we eR 


Communal and 
Year Domanial Joint poeencs 40 Private Total 
public estab- 
lishments 

acres acres acres acres acres 
1 Ne done nacre aa 330 , 686 44,450 492 ,842 234,475 1,102,453 
TRS US Sa a 330,790 42,454 496 , 144 231,227 1,100,615 
TSH aos ete ete 324,620 40 , 256 498 , 182 222), 520 1,085,578 
OMe shrine 343 , 283 40,142 498 ,098 219,618 1,101,141 
ONO they xs: 342 ,826 AQ VAD ol een area een. QUE O43 TUlieat- -ritieneros 
WOU Geter k 340,616 41,486 498 , 184 207 ,981 1,088 , 267 


During the German occupation clearings were authorized on only 
19,325 acres, and 13,911 acres were reforested. Hence the total forest 
area of the country has changed little since 1871. Most of the decrease 
is due to fellings made for war purposes. An area of 2,366 acres was 
cleared for an artillery polygon and converted into an aviation camp, 
and several thousand acres were cleared near the town of Bitche for 
the same purpose. These clearings were partly compensated for by 
reforestation of inferior land, and certain acquisitions of private forests 
have helped to make up to the state for the loss. 

Character of the Forest.—The forests of Alsace-Lorraine are of 
diverse character from every standpoint. In the plains are stands of 
broadleaf species, including oaks, beech, hornbeam, etc., and Scotch pine. 
Fir predominates in the mountains, with beech, Scotch pine, ash, and 
others. Natural growth of spruce is rarely found except in the upper 
portion of the valley of Munster, near the neck of the Schlucht. One 
interesting fact from the standpoint of plant geography is that natural 
stands of Scotch pine are to be found in the plains of Alsace. This 
species, which during the quaternary period was very common in the 
part of France west of the Vosges, has now become a mountain species 
in that region; in the northeast of Europe, on the other hand, Scotch 
pine is a plains species covering vast areas in Russia, in the Scandinavian 
countries, and in northeastern Prussia. 

The distribution of the forests of Alsace-Lorraine conforms with the 
best economic use of the land. They are found chiefly on the least 
fertile lanff, and in regions where the configuration of the ground and the 
severity of the climate make agricultural pursuits difficult, if not impos- 
sible. 

Two-thirds of the forests of Alsace-Lorraine are broadleaf and the 
remaining third coniferous, This proportion resembles that of the forests 


132 FOREST RESOURCES OF THE WORLD 


of France, and is quite different from that of Germany, where coniferous 
species occupy 67.5 per cent of the total forest area. Oak represents 
about 11 per cent, Scotch pine about the same, and fir nearly twice as 
much. The government forests contain more oak, and the communal 
forests more fir, than the average. 

Character of Ownership.—In Alsace, as in France, most of the 
public forests are owned by the communes, while in Lorraine government 
forests predominate. Only one-fifth of the total forest domain is in 
private hands, in marked contrast to France, where about two-thirds 
of the forest lands are privately owned. Table 69 shows the percentage 
of forest area in the different provinces by ownership. 


TaBLE 69.—CHARACTER OF FOREST OWNERSHIP 


Upper Lower : 
Class noe yUCR os Lorraine Total 
per cent per cent per cent acres per cent 
State lorests sacar 25.0 325,049 29.9 
Forests owned jointly 18.6 45.2 
(State and communes)... 9.4 J | 28,955 2.6 
509 , 393! 
C lsforestseraete ror 14 47.4 : | : 
ommunal forests 6 7 27.6 \ 8, 5032 47.6 
Private Oresisee eee 14.0 13522 Pil 9 216,367 19.9 
1,088 , 267 


1 Communes. 
2 Public institutions. 


The distribution of the forests by ownership is most remarkable, 
especially in the Haut-Rhin, where over two-thirds of the forests belong 
to the communes. This situation resembles that in Switzerland, and 
probably has a similar historic origin. Generally speaking, it may be 
said that the importance of the local forest domain is in proportion to 
the intensity of human activity, the degree of development of local 
liberties and institutions in ancient times, and especially the custom of 
collective ownership, which was long retained by the Germanic tribes 
who settled in the southern part of Alsace, while it was abandoned very . 
early in their history by the Romans, Celts, and Franks. 

Alsace-Lorraine contains 1,698 communes, two-thirds of which own 
forests. Two of these communes own more than 12,350 acres each, while 
430 own from 49 to 247 acres. Part of the forests now owned by the 
state belonged originally to the domains of local sovereigns (for example 
the ducal forests of Lorraine), and especially to ecclesiastical founda- 
tions, whose holdings reverted to the state.in 1789. Only one forest, 
now owned jointly by the state and the town of Haguenau (33,837 acres), 
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was originally owned by the Holy Roman Empire. The forest of Wis- 
sembourg formerly belonged to the famous Benedictine abbey of that 
town, but after long discussion it was finally recognized as the joint prop- 
erty of the town and the abbey. 

Most of the private forests are of contemporary origin, from alien- 
ations of state property. Some of them are ancient seignorial forests. 
As in most of France, the majority of private forests are in very small 
holdings, 96 per cent containing less than 25 acres. Considering the 
communal and private ownership together, 96.2 per cent of the total 
holdings are forests less than 25 acres in extent, representing only 7.1 per 
cent of the whole forest area. The situation in this respect is better 
than in the part of France west of the Vosges, where 1,444,800 private 
owners, or 94.5 per cent of the total number, own forests of less than 
25 acres, the area of which equals 36 per cent of the total area of private 
forests. While the average area of privately owned forests is 10 acres 
in France proper, it is 17 in Alsace-Lorraine, 12 in Bavaria, 12 in Saxony 
and Wurttemburg, and 35 in Prussia. In the Prussian government of 
Pomerania the average area is 79 acres. Private forests of more than 
247 acres form more than four-fifths, and those of over 2,470 acres 22 
per cent of the total. 

Annual Growth.—There are no data on the yield of the private 
and communal forests of Alsace-Lorraine. It was estimated in 1900 that 
all the forests of the country produced annually 50 cubic feet per acre 
of wood over 0.8 inch in diameter. The statistics on the state forests, 
on the other hand, are complete. For the first 25 years of the German 
occupation, the average increment per acre per year of the state forests 
and those owned jointly by communes and states was 60 cubic feet, of 
which 46 cubic feet consisted of wood over 0.8 inch in diameter. Con- 
struction timber represented one-third of the whole volume. The 
figures have varied scarcely at all since that time, except for the propor- 
tion of large timber, which during the few years just preceding the war 
represented 45 to 48 per cent of the total volume. The following per- 
centages show the relative amounts by species: oak, 17 per cent; other 
hardwoods, 50 per cent; and conifers, 33 per cent. The proportion of 
coniferous woods to the total volume is continually increasing. 

The annual increment of all wood must be close to 70 cubic feet, since 
the cut, according to the estimates of 1900, produced about 70 cubic feet 
per acre did not as a rule exceed the capacity of the forest. The 
annual increment for the entire country, therefore, may be accepted 
as in the neighborhood of 73 million cubic feet, of which two-thirds was 
fuel wood and the remaining one-third was building timber. Half 
was produced in the state forests and the other half in communal and 
private forests. 


134 FOREST RESOURCES OF THE WORLD 


Annual Cut.—The annual cut never exceeded about 48 million cubic . 
feet of fuelwood and 25 million cubic feet of construction timber, or a 
total of about 73 million cubic feet, and as a rule was less than that. 
The average cut per acre may thus be considered as about equal to the 
annual increment. 

Domestic Consumption.—The wood imports of Alsace-Lorraine in 
1913, the last normal year, amounted to about 11 million cubic feet, or 
2 million cubic feet in excess of exports. At an annual cut of about 73 
million cubic feet and a net import of 2 million cubic feet, the total 
domestic consumption is equal to 75 million cubic feet, or about 42.9 
cubic feet per capita, and of saw timber and other industrial timber 
about 15.2 cubic feet. | 

Imports and Exports.—Most of the imported wood produced came 
from Austria, Sweden, and Germany. One of the characteristic features 
of the wood imported into Alsace-Lorraine is the large amount of fuel. 
It is evident that Alsace-Lorraine cannot export timber to France proper. 

Wood-Using Industries.—The chief wood-using industries are the 
lumber industry and the manufacture of furniture, flooring, wooden shoes, 
implement handles, shoe trees, vehicle bodies, billiard tables, and similar 
products. 

Revenue.—The total net receipts in 1873 from state forests (and state 
forests held in undivided ownership) was $1,175,764, or $7.78 per acre 
forested; in 1913 the net total was $1,186,626, and the net per acre 
$7.65, or 13 cents less than in 1873. In 1918 the receipts had almost 
doubled because of war inflation. The revenue has been constant except 
in 1892 and 1902, when there were losses from windfall, resulting in an 
overstocked market and consequent low prices. There are no reliable 
data on the returns from private forests. 

From 1907 to 1917, 304,895 acres of the state forests (about five- 
sixths of the total) were valued by the German service and totaled, with 
the actual growing stock, $78,735,237, or about $254.37 per acre. On the 
basis of the net revenue of $7.65 per acre this means a return of 3 per 
cent on the assessed capital invested. 

Forest Management.—In contrast with the French forests, high 
forest occupies 64 per cent of the forest area. The conversion of many 
coppice forests into high forests reduced the production of fuel. This, 
within recent years, made necessary imports of firewood in large quan- 
_ tities. One deplorable practice in the opinion of the French foresters 
was that the Germans almost entirely disregarded natural reproduction. 
The forest practice followed by the Germans was clean cutting with 
artificial reproduction. Clean cutting and artificial reproduction involved 
the substitution of pines and spruces, which are easy to plant, for the 
broadleaf species. 
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The Probable Future.—The forest situation in France, including 
Alsace-Lorraine, has been summarized in Table 70. 

France before the war depended to a large extent on importations 
from abroad for structural material. The war, with its resulting devas- 
tation of the forests in the invaded territory and overcutting in most of 
the other forests of France, aggravated this situation. -The imme- 
diate wood requirements of France for rebuilding of towns, railways, etc., 
will probably be furnished in part by Germany in the form of repara- 
tions and in part by the French colonies in Africa and Indo-China. 

Whatever the future of the French colonies may be in supplying the 
needs of the mother country in construction timber, for many years 
to come France will have to depend on importations from Russia and 
Sweden and the countries of southeastern Europe which formerly con- 
stituted the Austro-Hungarian Empire. 
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GERMANY 


Forest Area.—Before the war Germany possessed a forest area, in 
round figures, of about 35 million acres. This was nearly 26 per cent of 
the total land area and 0.62 acre per capita. By the terms of the Ver- 
sailles treaty Germany lost about 4 million acres of its forest area, or 
11.6 per cent, including the following: 


Acres 
ee 
IN| Rarysel beta cht oon ais ae aerh Rees Oninoin aro op Mo ontociman. 1,088 , 267 
SraraReconicmeanriiidee cna scien: 5. Siete Ps ete 165,500 
Jay, Aye pe Oia Rao Boas AC nea cittiom arco. c barr 1,432,135 
VUES LEER CIS Rues So cle en dr a rrAee S mney Aino atm Sa apes 1,386,620 


FEST to oe ot oes a ere nee A a es SE 4,072,522 
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The areas now remaining to Germany are shown in Table 71. 
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TABLE 71.—Forrst AREA OF GERMANY BY STATES 


—_—_—_—_—_—_—_—_—__—_—— ee 


Forest area Acres 
State pie 
Acres Per cent : 
capita 
Prussia ns5.05 2 oe ee ee 17,691,079 19.7 42 
Bavaria S, datz ste cet ee en 6,166,384 32.5 1.00 
SUXOTY haa. cd, i yadies alts ree ee aves ate 961,350 25.8 222; 
(Wiurttemibengs 0s 5 ence kr toner a een 1,501,039 30.8 .70 
Baden seis foisda enc ee ee 1,419,488 hod arte 
VHOSS6 Mart se asise rd Sched, ot iy en eet co 600 , 022 oles M592 
Mecklenburg-Schwerin....................... 591,851 18.0 .98 
Saxe=WGiniars uuckevecmcd sand oe ae ae oe 232 ,720 25.8 .65 
Mecklenbure-Strelitz en eee ee 155,561 2A-2 1 Yo 
Oldenburgiten aieisotgen sete Eee ere 170,852 10.6 42 
Brunswi¢k<cpxtcutcy en ee ee 273 ,682 30.1 .60 
Saxe=Meiniti gem site inti Gesiatags Meee Ee ae 259 ,649 42.1 1.02 
Shxe-Altenburgr yn. nie vis tee ed eee ae ee 89,758 py ioe | 45 
Saxe-Coburg-Gotha.< sensccn .see one eee 148 ,940 30.1 -65 
Amba Sees octane er ae aed an ar 144,486 25.4 -45 
Schwarzburg-Sondershausen.................. ; 66,777 31.0 .82 
Schwarzburg-Rudolstadt..................... 103 ,325 43.9 1.10 
Wialtlecketven: tanita, abe oe 0s eee ne ee eed STR 106 , 989 38.2 1.85 
Reussi(elderline)i tan veetne Pkt ae eenenele Serle 28 , 132 35.6 .40 
Reuss (younger line)ann. atch cee eae es 77,994 37.8 .55 
Schaumburg-Lippe. ves ee eae 17,248 20.3 .40 
Leip eter igste koe ysl, ae, PEt ee tee 83,719 27.6 .60 
UE GT ovarel Sage er Res Ree egrets =) Cs ee Tae 10,207 Beye 310 
BY OM Ghitsertisre secs cs i ae ine eee ee ear ee ce 120 LDS S ASS eee 
FIAMOL ER. ghee eck ct Pee he ee 4,467 Ge Tee 
Pots] Get Cis a eek tina ce ic geen ot) RRR 30,905,839 23.8 0.49 


The present forest area of Germany is thus about 31,000,000 acres, 
or 23.8 per cent of the total land area of the country (130,032,640 acres) , 
and 0.49 of an acre per head of the population (63,000,000). 
Character of the Forest.—Of the forests, 33 per cent are hardwoods 
and 67 per cent conifers. The constant tendency is to increase the latter 


at the expense of the former. 


Character of Ownership.—Of the total area, the state forests com- 
prise 30.1 per cent, crown forests 2.1 per cent, and communal forests 
16.4 per cent, while institutions and associations own 4.1 per cent and 
private owners 47.3 per cent. In Table 72 is given a detailed statement 
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showing the forest according to ownership in the different states and 
provinces. 

Annual Growth.—Since the principle underlying the management 
of practically all the forests is to cut merely the annual increment and 
leave intact the forest capital, it may be safely assumed that the annual 
cut is equal to the annual growth. In some cases the annual cut has been 
kept below the annual increment, in order to increase the forest capital 
and produce larger annual increments in the future, 

The total stand before the war is given in the “Wérterbuch der 
Volkswirtschaft” (Prof. D. L. Elster, Jena, Achte Lieferung, 1899), at a 
forest rotation of eighty to one hundred years, as 70 billion to 105 billion 
cubic feet. Prof. Elster assumes an annual growth of 50 cubic feet per 
acre. The average rotation may be taken as 90 years, but even this is 
too long, since there are many broadleaf forests which do not demand 
such long rotations. At an annual growth of 50 cubic feet and a rotation 
of 90 years, the stand of timber has been computed at about 79 billion 
cubic feet. Allowing 11 per cent for the loss in forest area, the present 
stand may be assumed to be 70 billion cubic feet. Even at an average 
price as low as 7 cents per cubic foot, the German forests still represent 
a capital of $4,900,000,000, not counting the value of the land. 

Annual Cut.—The total cut before the war was 1,706,223,000 cubic 
feet, or 48.7 cubic feet per acre. This cut was distributed according to 
kinds of wood as follows: 


ee eee 


Kinds of Wood Actual Tutabeut Amount per 

amount acre 

cu. fi. per cent cu. ft. 

Timber CN itzhoneye ys ee 706 , 564,000 41.4 20.2 
Mirewoon ccs vere one ee 630 ,032 ,000 36.9 17.9 

Total of wood over 234 inches in 

diameter (Derbholz)'.......... 1,336,596 ,000 78.3 38.1 

Stump and fagot wood................. 369 ,627 ,000 21.7 10.6 
Total production... s.5..2s4. 00 1,706 , 223 ,000 100.0 48.7 


' Derbholz is a general term for all wood over 234 inches in diameter at the small 
end; therefore this term will cover saw logs, mine timber, posts, poles, and also such 
firewood as exceeds this dimension. Nutzholz applies only to sawlog timber, in dis- 
tinction from all other kinds of derbholz. 


Since the war Germany has lost an annual yield of wood equal to 
164,202,000 cubic feet, as follows: 
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er eS 


Z Of the total 
‘ Annual yield : 
Region yield, construc-. 
of wood : ; 
tion timber was 
cu. ft. cu. ft. 
PN ESC CHOTA NOW vate, Paths eb ticicyes oc ko 55,541,020 27,774,040 
SEIGNP TRVGTOR ATT so AAR Cote, tis ee UY ae a ae 6,812,900 3,883 ,000 
Ose tere hi Rete. 1 meee mt Rr Tt 53,338,300 37,700,400 
Neste micsianee ant ae een eee a 48 ,509 , 260 32,624,260 
MEO Calle ee ite torn ern Gee id wea ety. Os 164,201,480 101,981,700 


ee SSSSSSSSSSSSSSSSssssseseee*" 


Alsace-Lorraine and the Saar region did not produce enough building 
material for their own needs, and depended upon import from other 
countries. The eastern provinces of Posen and West Prussia, however, 
produced large quantities of construction timber, and their loss will 
seriously affect the future forest management of Germany. Disregarding 
the loss of eastern Silesia and Schleswig, the cut of Derbholz in Germany 
as it remains amounts to 1,172,395,000 cubic feet. Of this 604,583,000 
cubic feet is construction timber and 567,812,000 is fuelwood. It is possi- 
ble that the estimate of 1,172,395,000 for the cut is too low, and that a 
better estimate would be 1,377,000,000 cubic feet, or 44.6 cubic feet to 
the acre. This means about 23 cubic feet per capita. 

Domestic Consumption.—Before the war the annual import of wood 
reached 7,572,000 tons and the export 495,000 tons, leaving an excess 
import of 7,077,000 tons. This was equivalent to 564,800,000 cubic feet 
of timber in the log. With the decrease in territory and population the 
normal excess of imports over exports is now placed at 530,000,000 cubic 
feet a year, and the total consumption at about 1,702,395,000 cubic feet, 
representing 27 cubic feet per capita.t’ Of this 1,135,000,000 is building 
material and 568,000,000 fuelwood. In other words the per capita con- 
sumption of construction material is 18 cubic feet and that of fuelwood 9 
cubic feet. 

Imports and Exports.—In spite of the fact that before the war 
Germany was producing a larger amount of sawlog timber per acre than 
any other country of Europe, it was unable to supply its own needs. 
Since 1863 the imports have exceeded the exports and the difference 
between tim has been growing steadily. Table 73 shows the steady 
increase in quantity and value of net imports of timber since 1880. 


1In addition, about 350 million cubic feet of stump and fagot wood is used, making 
the total consumption 2,050,000,000 cubic feet, or 32.5 cubic feet per capita. 
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Distribution of Imports by Countries of Origin.—Russia was 
the biggest single supplier of timber to Germany before the war. It is 
of interest to follow the competition that took place between Russia and 
Austria-Hungary as providers of wood to Germany. Until 1899 Russia 
was leading Austria. From 1899 until about 1910 Austria assumed the 
leadership. After 1910, however, Russia again assumed the leadership, 
which it held up to the last year before the war. This leadership is even 
more overwhelming when the quantity of the imports and not the value 
is considered, since Austria exported more valuable products than Russia. 

The import of wood before the war was distributed among the dif- 
ferent countries in per cent of the total value as shown in Table 74. 


TABLE 74.—GrERMANY—ImporTs oF TIMBER BY COUNTRIES OF ORIGIN IN Per Cent 
or Torau VALUE 
eeeeeeeeSSSSSSSSSSSSSMmMMMssesFseseseseFesesssssssse 


Country 1880 1890 1905 1910 1913 
IRIS ELEN. Sane crac Bares Seca enay ok Cah ea 30.9 39.4 37.5 
Sic ea cE aE ee aN Sas fap ou badGy agi rs 
MUSA EUN GARY (elds a nko oh 37.4 29.3 32.6 24.3 20.9 
RITTER TI TEER Re en ob geen cast pene Nh eel oes a eatery a 1.4 22 6 
HW THGe OM StAVES oon arcospeie ec ocka Ce 25 15 NG 13.1 AIRS 
NC LOM ME rE uaret Gynt ieee Mnmes Been | 4.7 Wil ve 15.8 Peal 11.3 
BNORWAN coyotes Gilet. eee le wae 2.0 1.8 13 6 4 
TEENY Oras: eG apt ct Oe POE Oe cee AR oN (Re MR nen |p Ae | Nester hee ct 
PC UWeT ANC skate Wain tena w ge CRIN ool ane NEN ae ae welt ea 55 8 
eH CI eWeSsts ALIICAst rss criacnerntins ania tie ie le kk a ab IES 
Ocherss . ..... 5. SRAM Mand Peete Ea ae 13.8 P63 1g 1.6 3.6 


Imports by Classes.—If we consider the imports according to classes, 
more than half were in the form of round timber. In other words, Ger- 
many preferred raw material which was either re-exported to other 
countries or manufactured at home, and the surplus above her own 
needs was re-exported to western Europe as a manufactured product or 
in the form of pulp and paper. The chief suppliers of round timber were 
Russia and Austria. Since 1892 the import of sawn lumber has also 
been rapidly increasing. Until 1899 Sweden occupied the first place in 
the import of lumber into Germany, but since 1903 it has yielded the first 
place to Austria-Hungary. From 1886 to 1903 the import of sawn 
lumber frorff Sweden increased 268 per cent. Austria-Hungary was in 
keen competition with Sweden, and from 1886 to 1893 its export of sawn 
lumber increased 295 per cent. Russia occupies the second place as a 
supplier of sawn lumber (quantity). A rapid increase was shown in 
the import of this product from the United States, The import from 
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Norway is of little importance, and its future share is excluded because 
of lack of raw material at home. Some imports appeared from Rumania, 
however. The import of hewn timber forms, on the whole, from 12 to 16 
per cent of the total import. The export of such material was practically 
nil. Most of the hewn timber came from Russia rather than from Austria- 
Hungary, and a small amount from Sweden and the United States. The 
import of oak staves fluctuated comparatively little, amounting on an 
average to about 50,000 tons and the export to only about 2,500 tons. 
The oak staves came chiefly from Austria-Hungary, the United States, 
and Russia, named in the order of the amount. 

Under “firewood” was undoubtedly included some pulp wood, espe- 
cially that which came from Austria-Hungary and the Netherlands. The 
export of firewood went chiefly to Switzerland. 

Pulp and Paper Imports.—Until recently, Germany was the greatest 
producer of paper in the world except the United States. Even today it 
occupies the third place, having been surpassed by Canada. In 1907 its 
production of paper was 1,292,850 tons; in 1913, 1,611,240 tons; and in 
1920, 1,055,000 tons. Considering one ton of paper as equal to 17614 
cubic feet of wood in the log, the paper industry of Germany requires 
annually between 200 and 250 million cubic feet of wood. Germany is 
unable to provide its paper industry with all the raw material necessary 
and therefore depends on importations of pulp and pulpwood from 
abroad. In 1920 the imports of wood pulp exceeded exports by about 
370,000 tons, equivalent to 65,300,000 cubic feet of wood in the log. In 
addition, a considerable amount of pulpwood is imported which is 
classified as such, and also much pulpwood enters under the name of 
“firewood” and many pulp and paper plants obtain their pulp wood from 
logs. It is difficult, therefore, to determine accurately just what propor- 
tion of foreign pulp wood enters into the production of paper in Germany. 
It is probably safe to estimate that about half of all the pulpwood which 
is used in the manufacture of paper comes from abroad in one form 
or another. 

Exports.—The export of forest products reached its highest point 
in the period between 1872-79. Since then it has dropped and remained 
almost on the same level. This decrease of export was due, first, to the 
increased consumption of wood within the country itself, and second, to 
the fact that Austrian and Russian wood, which Germany had been 
handling asan intermediary, is now finding more direct routes to the 
countries of consumption. 

The future timber trade of Germany will be greatly handicapped by 
the necessity of delivering great quantities of wood to the victorious 
countries. Owing to the state of money exchange, it will also be necessary 
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to export only sawn timber in order to make home production reach as 
far as possible and to restrict imports chiefly to round timbers. 

The timber trade regions of Germany may be roughly indicated as 
follows: 

1. East Prussia, now restricted to the part of Konigsberg reached via 
the Memel River. The entire Vistula region with its vast timber trade 
belongs to Poland, and the continuance of trade relations will hinge upon 
future agreements. 

2. The Elbe region imports much round timber from Bohemia and 
saw timber from the Carpathians, and receives wood from America and 
elsewhere. 

3. The Rhine and its tributaries carry Norway spruce and fir. Though 
this river has no present significance in export of timber, it does carry a 
heavy import from foreign countries. 

4. The south German trade region is served by railways, and trade 
consists mainly of pine boards. This region is rich in forests—among 
them the famous Spessart, which produces the finest cabinet oak in the 
world. The Danube and its tributaries have little share in the wood 
trade. 

5. The ports of Hamburg, Bremen, Liibeck, and Stettin receive most 
of the imports from foreign countries—pitch pine, American white pine, 
Douglas fir, cedar, and broadleaf timbers from the United States, Japa- 
nese oak from Japan, and jarrah, teak, cabinet woods, and dyewoods 
from the tropics. Bremen also receives much wood from Russia, Poland, 
Finland, Norway, and Sweden. Liibeck is the chief Baltic port for 
imports from Finland, Sweden, Poland, and Russia. Stettin receives 
soft- and hardwood logs and boards from the Baltic ports, tropical woods 
from Hamburg, and pulpwood and railway ties directly from Sweden, 
Finland, and Russia. 

Revenue from State Forests.—Table 76 gives the gross income, 
expenditure, and net revenue per acre of several of the more important 
states of Germany for 1902. These figures show only slight increase 
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State Gross income Expenditure Net income 
Prussiginecencnhernac hm eee $3 .08 $1.48 $1.60 
Bavarian cedvaotc ee ope eee 4.23 1.96 2.27 
DAXONViees ht eeiaakal eee ene ne 7.24 3.04 4.20 
Wurttem berg: anise emcee anne 7.38 2.81 4.57 
aden: rae cute vb tos tne ert ee 8.64 3.75 4.89 
Bronswichk casein tee eee 4.98 2.64 2.34 
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over similar figures of previous years. The figures for the years immedi- 
ately before the war probably do not show much difference from those 
in 1902. 

Forest Laws.—lIn nearly all of the German states there are laws 
which apply to so-called protection forests, that is, forests needed to 
prevent floods, sand blowing, and land and snow slides, or to insure 
regularity of water supply. Forests which fall under this category are 
under special control, and clearing may be forbidden except by permit. 
As to other privately-owned timberlands except those of the two smaller 
states of Baden and Wurttemberg, no restrictive laws exist. In Wurt- 
temberg the laws of 1875 and 1879 provide that: 

1. Clearing of private forests shall require a state permit; illegal 
clearing is punished with a fine. 

2. A neglected piece of forest shall not become waste land. The state 
authority sees to its reforestation with or without the help of the owner, 
and the expenses are charged to the forest. 

3. If the state forester is convinced that a private owner overcuts his 
forest or otherwise mismanages it, he is to warn the owner and, if this 
warning is not heeded, the forest authority may assume charge of the 
management of the forest in question. 

By the law of 1875 the management and supervision of forests belong- 
ing to villages, towns, and other public corporations are placed directly 
under the state. 

In Baden the private forests are similarly under the supervision of 
state authorities and though the private owner may use his forest very 
much as he pleases, he may in no way devastate or seriously injure it. 
Clearing requires a permit; bare and neglected spots in forests must be 
restocked. Failure of private owners to comply with the forest rules 
and laws leads to temporary management of the forest by the state 
authorities for not less than ten years. 

Forest Education.—The larger states of Germany have forest 
schools for the training of their higher and lower personnel. In Table 
77 are given the seven higher schools of forestry with the dates of their 
foundation, length of courses, numbers of teaching staff, and the average 
numbers of students attending them. 

Probable Future.—The forests of Germany have been brought to as 
high a state of productivity as can probably be obtained. Germany, 
with its enormous industrial establishments, will continue to demand 
raw materiat from abroad in constantly growing quantities. The future 
of her forest industries and pulp and paper industry will depend largely 
upon her ability to obtain raw materials from Russia, Czechoslovakia, 
and Jugo-slavia, or the region which formerly composed the Austrian 
Empire. For a number of years she will have to supply French indus- 
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tries with a certain amount of timber. 
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Her policy will be more and more 


to export only manufactured forest products, or reduce the export of 


TABLE 77.—GERMAN HicHEeR Forest SCHOOLS 


Date of No. of 
State School founda- | Length of course} Teaching staff! stu- 
tion dents? 
Prussia...| Forest Academy | 1830 | 3 years, preceded 13 67 
of Eberswalde by at least one 
year’s study at 
.| @ university 
Saxony...| Forest Academy | 1816 | As above 13 84 
of Tharandt : 
Saxe- 
Weimar. .| Forest Academy | 1830 | 2 years preceded 10 78 
of Eisenach by University 
study 
Bavaria. .| University of 1878 | 4 years 6 special forestry | 121 
Munich, For- professors, 15 other 
estry Dept. university profes- 
sors 
Wurttem- 
berger, ‘Warversitycolw aioe alte ecctee aeons 3 special forestry 33 
Tubingen professors 
Forestry Dept. 7 other university 
professors 
Hesse. ...} University of 1825 | 3 years 2 special forestry 248 
Giessen, For- professors 
estry Dept. 11 other university 
professors 
Baden... .| Technical Uni- 1832 | 4 years 3 special forestry 20 
versity of Karls- professors 
ruhe, Forestry 24 other professors 
Dept. 
Brotha... svipusa8 0P%& 5, Son ak esha My eee 427 


‘ Exclusive of assistants, ‘‘Privatdozenten,” and other extraordinary teachers. 
* Total enrollment for winter session 1910-11, including ordinary and extraordinary 


students. 


*The total number of students in the Agricultural and Forestry Departments 
combined was 80. Separate figures are not available. 
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partially manufactured or raw material to a minimum. To what extent 
Germany will act as an intermediary in the export of raw materials from 
Russia and former Austria-Hungary to other countries will depend 
largely on the contact which those exporting countries may establish with 
the centers of consumption in Europe. 

On the whole, the position of Germany will not differ much from that 
which she held before the war except that, with the loss of about 12 per 
cent of her forest territory—some of which produced a surplus of con- 
struction timber—and the necessity of paying part of her reparation costs 
in timber, she will depend on larger importations from abroad than her 
normal development would call for. 


References 


Enpres, Ms‘. “Handbuch der Forstpolitik,” Berlin, 1905 and 1922. 

VesPpERMANN, H. ‘Bauhdlzer und ihre Verbreitung im Welthandel,”’ Leipzig and 
Berlin, 1914. 

Zon, RapHary. Forest Resources of the World, Department of Agriculture, Forest 
Service Bull. 83. 


GREAT BRITAIN—THE UNITED KINGDOM 


Forest Area—Three hundred years ago the British Isles were 
densely wooded. Even as late as the 13th century the land under culti- 
vation amounted to barely 3,000,000 acres. By the 18th century, how- 
ever, two-thirds of all the land in England had passed into private hands 
and was used for one or another form of agriculture. There still 
remained large areas of crown and communal woods. These, however, 
were left unprotected and continued to be devastated. During the 19th 
century, under the pressure of an enormous growth in population, the 
wooded area was still further decreased and the conversion of the remain- 
ing wooded land into other use was completed. Today the forests of the 
United Kingdom occupy but a small proportion of the total land area. 
Before the war the area of woodlands in the United Kingdom was 
estimated at 3,315,200 acres, or 4 per cent of the total land area. Table 
78 gives the proportion of land used for different purposes. 

Since the war, 300,800 acres have been transferred as a result of 
clearing from the “Merchantable” column to the “Unprofitable or 
inaccessible” column, reducing the merchantable forest from 83.6 per 
cent to 74.5 per cent of the total forest area, and raising the “unprofitable” 
forest area,from 16.4 per cent to 25.5 per cent. 

Over 81 per cent of the total land area is therefore under agricultural 
use. Of this, however, probably one-fourth is mountain and heath land 
which is utilized partly for sheep grazing and partly for hunting. These 
mountain and heath lands, because of their topography and the poverty 
of the soil, are not, on the whole, suitable for the cultivation of crops 
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and therefore properly should have been used for forest purposes. The 
remaining 14.4 per cent of unclassified “Other land” is chiefly land in 
villages and cities, under roads and buildings, and in similar uses. 

The distribution of the forest is given in Table 79, and the location 
of forests and of the land suitable for forest purposes is shown on the 
map. It appears that the counties of Sussex, Surrey, Kent, and 
Hampshire, in the southeastern part of England, and Elgin and Nairn 
in the northeast of Scotland, are the most densely wooded. The Islands 
of Man and Jersey are almost without forests. 

Forest Area per Head of Population.—The United Kingdom has by 
far the least forest area per head of population of any country in Europe 
and with the exception of Denmark is the most poorly wooded. The 
forest area per head of population for the entire United Kingdom in 1913 
was 0.067 acre. For England and Wales it was 0.052 acre, for Scotland, 
0.182 acre, and for Ireland, 0.059. 

Changes in the Forest Area.—Just before the war the area under 
forests was decreasing at the approximate rate of 1,000 acres a year. In 
Scotland replanting was not keeping pace with cutting, and the same 
was true, although possibly to a less degree, in England and Wales. 


TaBLE 78.—UTILIZATION OF THE LAND IN THE UniTED KiInGpom 
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Forest 
Agri- 
Division cultural Mer- Unprofit- Other land Total 
land chant- able or in- Total 
able accessible 
England and Wales: 
ACHES eis eae ne Cai 30,937,600 | 1,696,000 | 185,600 | 1,881,600 4,320,000 | 37,139,200 
Percentage of total 
land iarea wace aac n 83.3 4.6 0.5 6.1 LE6. hee ee 
Percentage of forest 
Se ice) CEPI CCIE as Da REIE RA | Komen Rete Rear ora 90.1 B59) [hws ohaeeeh oul ena soe eee eee 
Scotland: 
AChOG 2 eae Shiv prorat 13,932,800 857,600 | 281,600 | 1,139,200 4,000,000 | 19,072,000 
Percentage of total 
land) areas scart. 73.0 4.5 1.5 6.0 22.0) — > Al. cea 
Percentage of forest 
ATOR eelads cela mec al Patna Wee te 75.38 i Me OAR aOR es Woe 
Treland: 
MOTOR sii ernie nce tare one 17,260,800 217,600 76, 800 294,400 2,694,400 | 20,249,600 
Percentage of total 
WANGGAPEH: ceco,: wes 85.2 pes | 0.4 1.5 LS Sie in chaeaeeee 
Percentage of forest 
ATOR Ve ahs Cte ae na 6 | ee eee 73.9 2G. 0 | cisrhs 9:3 rey, lf ahaa eee 
Total for United Kingdom.| 62,131,200 | 2,771,200 | 544,000 3,315,200 | 11,014,400 76,460,800 
Percentage of total land 
BTCA... Sana. cok oe 81.3 3.6 0.7 4.3 4a Pee ee 
Percentage of forest area.|............ 83.6 16.4 SS oe ee 
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TasBLeE 79.—DISTRIBUTION OF FORESTS BY COUNTIES AND PROVINCES 


England 
Per cent Per cent 
County Forest | of total County Forest | of total 
area under area under 
forest forest 
acres acres 
Bedfordshire........ 12,542 4.1 Middlesex. ........ = 3,656 PD fih 
BerKSHITe! occas eo. 35,791 7.7 | Monmouthshire... -. SPATS 0.9 
Buckinghamshire....| 32,125 6.6 INoriolk i aamac.eoc8 53,870 4.0 
Cambridgeshire. .... 6,146 Aa Northamptonshire. . . 28,017 4.3 
heshire jcc. sos 24,838 3.4 Northumberland... . 49 ,626 3.8 
onnivalls ast «sas 31,043 D0) Nottinghamshire... . 28,517 One 
Cumberland. ....... 35,054 SEG Oxfordshire......... 26,611 5.5 
Derby shires .cn5 25 1. 25,760 3.8 || Rutlandshire........ 3,838 3.9 
Wevonshire....<..<. 86,050 Al SLLOPSOITe eri. rte 50 , 493 5.8 
Worsetshire:........... 37,615 6.0 || Somersetshire....... 45,650 4.3 
Parham s ssic. ces 29, 469 4.4 || Staffordshire........ 39,191 5.1 
IDSEGs EiA ree cae 30,860 Bo). CS igolles.) nelnicd aop eu 34,771 3.6 
Gloucestershire... ... 58 ,407 UP SULTCY Sette cer 54,437 ial 7/ 
Mamipshire, 1. 2.0.0. - 125,674 12.8 SUSSEXAeordan mune chernaes 124 ,632 13.3 
Herefordshire....... 41,957 it Warwickshire....... 21,261 3.6 
Hertfordshire....... 24,545 6.0 Westmoreland...... 17,334 3.4 
Huntingdonshire... . 4,714 2.0 Wiltshinemen ser eteeeoe 5155 5.9 
TTT ale eae cae ee 98 , 302 10.0 Worcestershire...... 19,188 4.9 
Laneashire..........| 41,906 Bio) Yorkshire: 
Leicestershire....... 14,182 2.6 East Riding...... 17,181 DD. 
Lincolnshire........ 43,127 Das North Riding..... 52,816 3.8 
MONON. 6. 0 ee 367 0.4 West Riding...... 69,592 3.9 
LRotal eee 1,665,741 | 5.18} 
Wales 
a ee ee er ee, 
Per cent Per cent 
Forest | of total Forest | of total 
County area under SOEBB/ area under 
forest forest 
acres acres 
PAMPIESCY . o)..08 sc eo 2,193 ee lintshirese. ce ene 8,209 4.9 
Brecknockshire......| 138,956 2.9 Glamorganshire..... 27 , 206 Dez 
Cardiganshire,-..... 15,989 ahd) Merionethshire...... 14,407 3.4 
Carmarthenshire....| 23,290 3.9 Montgomeryshire.... 24,730 4.8 
Carnarvonshire..... . 12,593 3.4 Pembrokeshire...... 9,698 2e4 
Denbighshire........| 18,422 4.3 Radnorshire........ 10,917 3.5 
otal yar cues 181,610 3.85! 


152 FOREST RESOURCES OF THE WORLD 


TaBLE 79.—DISTRIBUTION OF ForRESTS BY COUNTIES AND Provinces. —Continued. 


Scotland 
Per cent Per cent 
Forest | of total Forest | of total 
a area under County area under 
forest forest 
acres acres 
Aiberdeeniit:;2. sa etae 108 , 976 8.5 Kineardine......... 25,795 10.5 
FAT OVAL es. trowatey rae. 48 ,412 DFO! IRTATOSS ene ieee 3,258 5.8 
PASAT ee ca eet ya EE 25,725 3.5 | Kirkcudbright...... 19,285 3.3 
Bante etter ers 30,955 7-6 IGEN e Nao baewe 21,499 Sais 
Berwicky tte 10,378 Dad) oe Lanligheowsesea ses see 5,206 6.7 
Bute oan ce 3,806 ZAG PING daa ee se 12,767 12e2 
Caithness ave fe sah: 952 O2 ails Orkney, sass etree oe TA eee 

Clackmannan....... 3,026 8.5 Peeblesitad ss wats an 9,477 AS 
Dumbarton\e. a. ose 8,772 eat Berthvyirac ahi 94,103 svat 
Dumfries. .... a koe 31,531 4,5. | Renftew....0..casee. 6,661 4.2 
dinburghwasnasee Us ye Ore Ross and Cromarty. . 61,482 3.0 
Elgin (or Moray)....| 48,688 1S Ph Roxburghiee aan 16,285 3.8 
HTM ac eae ee 24,130 (eae Selig. a Acedemer eee 4,942 2.8 
Worl atr- eyes tite 31,972 5On |NOtitling- aeees see 14,920 5.0 
Haddington......... 10,472 6.1 Sutherland.......... 19,641 1.4 
Inverness)... 4.06420. 150,929 Sma Wigton ee eee 7,592 2.4 
SNOtalos, hee 7s 878,765 4.61 


Treland 


Per cent Per cent 
3 Forest. | of total P Forest of total 
Province Province 
area under area under 
forest forest 
acres acres 
ILOIMSte? 0%. oe cae 94,309 2.0 Wlstens er ercc eae 54,987 1.0 
INIUINS ber ain ee ee 102 , 524 Lea Connaught......... 51,203 i Op" 
Rotel Sac nee 303 ,023 1.56! 


1 These figures are not quite the same as those given in Table 78. They were 
obtained for different years. The discrepancy, however, is so slight that the value of 
the figures showing the distribution of forests by counties and provinces is not impaired 


thereby. 


During the war it was estimated that about 300,800 acres were cut over, 
so that the total forest area in the United Kingdom is now only about 3 
million acres. In Ireland during the period between 1851 and 1907 the 
forest area decreased by 2,168 acres. The largest increase (29,600 
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acres) occurred between 1851 and 1880; the greatest decrease (23,600 
acres) between 1880 and 1891. The decrease has been continuous since 
then, being 4,900 acres between 1891 and 1905. 

Ownership.—The United Kingdom has the smallest percentage of 
forests under state control of all the European countries. Of the total 
area of approximately 3,315,200 acres under forest, some 85,760 acres, or 
2.6 per cent, are crown lands. In England and Wales 65,280 acres, or 
3.5 per cent of the forests, are crown lands; 1,280 acres (0.1 per cent) in 
Scotland, and 19,200 acres (6.5 per cent) in Ireland. In England, 
Wales, and Scotland, the state lands are under the control of the Officer 
of Woods, and in Ireland under the Department of Agriculture and 
Technical Instruction. A few thousand acres are also in possession of the 
War Office, the Ecclesiastical Commission, and other public departments. 
The remaining 96.4 per cent, or 3,194,240 acres, is in the hands of large 
private owners. 


TasLe 80.—CLASSIFICATION OF THE ForEsT AREA BY OWNERSHIP 


| 
State 
Division Dedicated Corporate | Private Total 
; Other 
to timber Total 
é forests 
production 
acres acres acres acres acres acres 
England....... 48 ,640 16,640 | 65,280 34,560 1,781,760 | 1,881,600 
Scotland....... : 1280 oe | Caer se 1,280 640 1,137,280 | 1,139,200 
BPELAING cyst Kish. 1.952002 canine LOC 200F | eee. hon 275,200 294,400 
Motal? 2. 69,120 16,640 | 85,760 | 35,200 | 8,194,240 | 3,315,200 


Character of the Forests.—Species—The climate of the British Isles 
is very well suited for timber growth. There may be recognized three 
distinct zones based on the mean temperature during the month of July 
and the character of trees prevalent in each zone. The first zone com- 
prises the greater part of the north of Scotland. It is characterized by a 
mean temperature for July. of 54-56° F., and by the occurrence in com- 
mercial sizes of such species as silver fir, Norway spruce, European larch, 
and birch. The second zone embraces southern Scotland and the northern 
parts of Enéfand and Ireland. It has a mean July temperature of 57—59° 
F., and the commercial species of the zone are Scotch pine and sey- 
eral of the other conifers, as well as ash, beech, sycamore, and maple. 
The third zone embraces most of Wales and southern England and 
Ireland. It has a mean July temperature of 60-62° F., and the typical 
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species are oak, English elm, Spanish chestnut, cedars, walnut, maple, and 
black locust. 

With the exception of walnut and locust, all the species of the three 
zones occur more or less throughout the entire United Kingdom, but with 
the extension toward the north the species of the third zone become 
less frequent and of smaller development. Thus north of Yorkshire, elm 
is less abundantly distributed and does not reach the same dimen- 
sions as in the southern zone. Maples and cedars are compara- 
tively rare and of poor development in Scotland. Walnut and chest- 
nut when planted do not ripen their fruits and locust does not 
occur as a timber tree in Scotland and Ireland. The same three zones 
as observed in the latitudinal distribution may be observed altitudinally. 
Thus the first one corresponds to localities situated at a height of from 
800 to 1,000 feet above sea level. The other two zones occur at lower 
levels. Latitude and protection against winds are the determining 
factors in relegating the vegetation at the lower elevations to the second 
or third zone. One characteristic of the distribution of forests in the 
United Kingdom is that above an elevation of 1,500 feet the forest 
vegetation becomes extremely poor. In Continental Europe at similar 
elevations there still occur dense forests. The reason for such poor 
growth in the United Kingdom must be sought in the devastating effect 
of the western winds to which the western slopes of the coast mountains 
of Scotland, Ireland, and Wales are exposed. These winds retard 
growth, and make trees gnarly and the stands very thin. The eastern 
slopes, on the other hand, protected from the winds, are covered with 
splendid forests. Table 81 gives some idea of the sizes attained by the 
different species in the United Kingdom. These figures are rather for 
exceptional trees which have grown up under very favorable conditions 
at elevations within 500 or 600 feet above sea level. 


TasLe 81.—HeicuHT Growrn or SrverRAL SPECIES IN THE UNITED 


Kainepom 
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Species England Scotland | Ireland 
feet feet yeet 
BASIN ace. 9, at aide tudo cect wcll core hee ie SER ee 130-160 100-120 100-110 
GISEOU pis: cig edhe stats Pv Ses SUR ae ee ee 110-120 100-110 100-120 
Cade wigan ia wiices Siten re PL ee 100-120 80-100 80-100 
Lig N «spe ich Hades at aie er eee 100-120 120-140 120-140 
BpPuews... 2) «ot aabekivepetn tare nae Seen Aen ae 100-130 100-120 100-120 
Salvin fir .b.,cad sins ene aise aw hg 120-140 100-120 110-130 
MeotGh: ple i. €or, btn cases ee er 80-100 60-80 80-100 
Douglas ft fit iec ss aa) cee on 100-120 100-120 100-120 


— eS 


FOREST SITUATION IN EUROPE 155 


The heights of forest trees in England are lower than the heights 
of the same species at the same latitude and altitude in Continental 
Europe. Thus oak in the Spessart, Germany, reaches a height of 150 
feet at 1,000 to 2,000 feet above sea level, and silver fir in the Vosges 
Mountains of France reaches 144 to 163 feet at an elevation of 3,000 
feet. 

The principal timber trees native and introduced to the United King- 
dom are: 

‘ Scotch pine (Pinus sylvestris) 

Weymouth pine (American white pine) (Pinus strobus) 

Norway spruce (Picea excelsa) 

Silver fir (Abies pectinata) 

Larch (Larix europaea) 

Douglas fir (Pseudotsuga tazifolia) 

Oak (Quercus robur) 

Beech (Fagus sylvatica) 

Sweet or Spanish chestnut (Castanea vesca) 

Ash (Fraxzinus excelsior) 

Elm (Ulmus campestris) 

(Ulmus montana) 

Birch (Betula verrucosa) 

(Betula pubescens) 

Hornbeam (Carpinus betulus) 

Alder (Alnus glutinosa) 

Sycamore (Acer pseudoplatanus) 

Walnut (Juglans regia) 

Poplars (several species of Populus) 

Willows (several species. The most important is Salix alba var. 
coerulea.) 

Several other species introduced have been planted extensively but 
have not yet reached merchantable size. Among these may be men- 
tioned Corsican and Austrian pine (Pinus laricio), cluster pine (Pinus 
pinaster), and Sitka spruce (Picea sitchensis). 

Management.—According to the mode of origin the forests of the 
United Kingdom may be grouped into coppice (including coppice with 
standards), plantations under 10 years old, and other woods. In Table 
82 are given the areas based on the returns made in 1905 and 1913 for 
England, Wales, and Scotland. 

These figures indicate that for Great Britain the area of coppice 
decreased by 8,320 acres between 1905 and 1913. The area of planta- 
tions increased by 15,360 acres, the area of other woods decreased by 
39,040 acres and the total area of woodlands by 32,000 acres. No par- 
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ticular reliance is placed on these figures because they are based on 
incomplete and voluntary returns. 

The forests in Ireland were classified in 1914 as 95,680 acres, or 32 
per cent, conifer; 70,950 acres, or 24 per cent, broadleaf; and 121,000 
acres, or 41 per cent, mixed conifer and broadleaf. Five thousand one 
hundred and twenty acres were classified as coppice or scrub. Of the 
area under forest 76 per cent was enclosed and 24 per cent open to 
grazing. 

The broadleaf, mixed conifer and broadleaf, and coppice forests grow 
in England chiefly in the southern and western districts. The counties 
of Sussex, Hampshire, and Surrey contain 18 per cent of all forests 
of the country and 60 per cent of these forests are coppice or coppice 
with standards. Scotch pine is the predominant species on the sandy 
soils of Surrey and Hampshire. Larch is very widely distributed but is 
commonest in the hilly districts of southwest England and Wales. In 
Scotland two-thirds of the forests are situated in the northeast and 
highland districts. Along the east coast, namely, in the valleys of Dee 
and Strathspey, Scotch pine is the predominant species. On the west 
coast larch is the most plentiful of the conifers. Large stretches of poor 
oak are still to be found on practically the whole west coast of Great 
Britain. In Ireland the forests are chiefly centered in the south. The 
native forests have there been replanted to a considerable extent with 
conifers and especially with larch. 

The existing forests in Great Britain and Ireland may further be 
roughly classified into two large groups: (1) Remnants of the original 
forest and old plantations, and (II) plantations formed during the 
last 50 to 60 years. Group I may be further sub-divided into: (1) 
estate forests and ornamental plantations, usually in the form of shelter- 


TasLE 82.—AcrEAGE or Coppicr, PLANTATIONS, AND OTHER FORESTS 


Division and year Coppice Plantations | Other woods Total 

England and Wales: acres acres acres acres 

HOOD reareiesn atone avesetseeene 553 , 600 68 , 480 1,277,440 1,899,520 

LOLS Rey abensrste aniseieets 540,800 76,800 1,266 ,560 1,884,160 
Scotland: 

LO0G eiihira ae. doek conten 23 ,040 35,200 810,240 868 , 480 

TOL der eeir criiarmet cares 27,520 42,240 782,080 851,840 
Total—Great Britain: 

LOO Meranhaseesaa Aa erecitat 576,640 103 ,680 2,087 ,680 2,768 ,000 


1913 (approximate)..... 568 ,320 119,040 2,048 ,640 2,736,000 
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belts near the residences on large estates; (2) old oak copse woods or 
coppice under standards, the remnants of those formerly worked for tim- 
ber; (3) old oak copse formerly worked for bark and now usually either 
interplanted with conifers or else forming scrub oak woods which include 
an admixture of self-sown birch, alder, willow, and so on. Group II 
consists of: (4) plantations usually of coniferous trees made for the 
express purpose of forming game coverts or else to act as shelterbelts, 
and managed chiefly for the preservation of game; (5) plantations of 
larch, pine, and fir formed on poor land and mainly with a view to 
profit. There are no reliable figures as to the relative area or proportion 
of each of these five main classes of woodlands, but it is probable that 
not more than one-fourth to one-third of the existing forests and planta- 
tions were intended to be worked primarily for profit. 

There is no systematic attempt made to secure good results and con- 
tinuity in management for most of the forests in the United Kingdom. 
The estate forests are chiefly in the immediate vicinity of large residences 
and are of a more or less ornamental character. They often include a 
splendid growth of oak, ash, beech, elm, larch, Scotch pine, Douglas fir, 
silver fir, spruce, and other kinds of trees, some of which have attained 
unusually large and fine dimensions. In forests of this kind the removal 
of timber is usually confined to windfalls or to overmature and diseased 
trees. 

The copse woods, or coppice under standards, which was the natural 
form of forest management in the United Kingdom and especially typical 
of the warmer portions of England, have been largely transformed into 
game coverts, yet these coppice forests were at one time among the most 
profitable parts of large estates. The coppice is usually cut once in 10 
to 12 years, or at longer intervals. It consists mostly of hazel, though 
also of oak, ash, and birch, sometimes of beech, locally of hornbeam, in 
marshy woods frequently of alder and willow, and often of Spanish 
chestnut, particularly in the hop-growing districts of Kent. In most of 
the coppices there are standard trees, usually oaks. The prevalent type 
of copse is oak-hazel copse. It is by far the commonest form of woodland 
over wide areas in southern England, owing to the great demand in the 
past for hazel for hurdles, fencing, cask hoops, and so on, and for oak 
timber for the navy and various other purposes, as well as for oak bark 
used in tanning. These timbers have now greatly diminished, and in 
some cases became practically extinct during the latter half of the 
19th century” The woods are still maintained, however, because of their 
convenience for game coverts. 

Technical Qualities of the Principal Timbers of the United 
Kingdom.—The technical qualities of the wood of trees grown in the 
United Kingdom are considered by some inferior to those of Continental 
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Europe. At least the wood-using industries prefer imported timber 
because of its better quality and better manufacture. This, however, 
may be due not to the inherent qualities of the wood itself, but to the 
manner in which the timber is grown. 

Table 83 shows the maximum mechanieal values of timbers grown 
in the United Kingdom. 

Annual Cut, Growth, and Consumption.—Cut—tThe total annual 
cut of timber, including hedge-grown timber, in the United Kingdom 
just before the war, has been estimated at 45,000,000 cubic feet, of which 
30,000,000 cubic feet was conifers and 15,000,000 cubic feet hardwoods. 
According to the last Agricultural Census (1908) the cut in England, 
Wales and Scotland was as shown in Table 84. 


TaBLeE 84.—Cur or Sawiog TIMBER IN ENGLAND, WALES, AND ScoTLaND IN 1908 
BY SPECIES 


Species Cu. ft. Value 

Datol Fear osc.c cee ore ae 3,709,000 | $700,776 
PIMOS 2G GOSS. pee ee ROTO ee 3,895,000 394,186 
Spruce and other conifers........... 587,000 58,398 
Oakes i Pook tae aaa eke See ees 3,604,000 1,153,360 
Beeches c.toxrnt ct onl ene vee eee 1,349,000 248 , 192 
ASH Sriaeecte ees Ok ac oe Pe RO 598 , 000 180,060 
POMC ous Sesame oe ORS MO Se 583 , 000 102,196 
Birch, maple, ete 22... sees coe 520,000 72,998 

Totals i.cqacst ashes «eens 14,845,000 | $2,910,166 


Of this, 8,191,000 cubic feet was coniferous timber and 6,654,000 
cubic feet hardwoods. These figures refer only to sawlog material. 
Firewood, tanbark, and products from thinnings represented a value of 
some $973,300. 

In Ireland alone the entire cut for the same year was as follows: 


TasLe 85.—Cur or Bors Saw.oG aNp OrHEerR TIMBER IN IRELAND IN 1908 
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The value of the entire cut in Ireland was estimated at $632,645. 
Although there are no means of comparing the cut of 1908 with that 
immediately preceding the war, there was probably not much difference. 
The prices for home-grown timber during 1909-1913 were low and 
therefore cutting was discouraged. Since the total cut for the United 
Kingdom is 45,000,000 cubic feet and for Ireland alone about 13,100,000 
cubic feet, the cut for England, Wales, and Scotland of both sawlog 
timber and cordwood must be 31,900,000 cubic feet. Since nearly 15,000,- 
000 cubic feet of this is sawtimber, 17,000,000 cubic feet must be small- 
sized wood, such as pitwood and small thinnings. If the same ratio 
applies to Ireland, then the amount cut in Ireland would be about 6,200,- 
000 cubic feet of sawtimber and 6,900,000 cubic feet of small-sized wood. 
For the entire Kingdom the cut would be represented by 21,000,000 cubic 
feet of sawlog material and 24,000,000 cubic feet of cordwood and other 
small-sized timber, with a total value close to $5,000,000. 

Gross Increment.—According to the statement prepared by the 
Forestry Commission for the British Empire Forestry Conference 
in 1920, the total gross annual increment during the period 1909-13 
was 5234 million cubic feet and in 1919-20 a little over 41% million cubic 
feet, or a difference of approximately 11 million cubic feet in favor of 
the period 1909-13. This decrease in the annual increment is due to the 
extensive cuttings that took place during the war. The losses of 
increment were especially great in the coniferous forests, precisely the 
kind of forest in which the United Kingdom is particularly deficient. 
With a total forest area of some 3,315,200 acres, the gross annual yield 
per acre before the war was 16 cubic feet; after the war, only about 
121% cubic feet. 

Loss from Fire and Decay——wNo accurate data are available on 
which to base an estimate of the annual loss from fires, waste, decay, 
and so on. On the whole, with the wet climate of the United Kingdom, 
the loss from fire is usually not serious. The proportion of timber which 
is allowed to decay in the forest is also not great. It is believed that 10 
per cent of the gross annual increment is a reasonable figure to allow 
for all the sources of loss. 

The Net Increment.—The annual increment on the entire forest 
area after deducting for loss from fire and decay on the basis of 
1909-13 figures would be 47,475,000 cubic feet, while on the basis of 
1919-20 figures it would be 37,350,000 cubic feet, or less than 11% 
cubic feet per acre. It may therefore be reasonable to assume that the 
growth before the war was somewhat above the cut while during and 
since the war the growth has been less than the cut. During the war the 
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total cut was estimated at 750,000,000 cubic feet, or equivalent. to more 
than 15 times the pre-war net annual increment. The total cut during 
1919-20 was estimated at 80 million cubic feet, or more than double 
the net increment. If this overcutting continues, the increment per 
acre is bound to decrease still further. 

Consumption.—The 45,000,000 cubic feet cut annually in the United 
Kingdom forms but a small fraction of the total wood consumption 
in Great Britain. The home-grown timber barely met the needs of 


TasLe 86.—TimBeEerR ImporteD PER HEAD or PoruLATION 


Year Cu. ft. | Total imports Year Cu. ft.| Total imports 
CUaiibe cu. ft. 
Tiectse Kereiakes 3.50 93 , 350,000 SOPs aot eae 8.50 331,200,000 
SG era ote 4.50 136 ,000 ,000 LOO tareeratae 10.50 474,000 , 000 
USL eee sere eee 6.50 207 , 750,000 1 RS 8 Ip eae te 10.50 487 ,000 ,000 
ASS Tees ee eee 8.50 294 ,000 ,000 MOUS eden one 13.50 580 , 000 , 000 
} 


TaBLE 87.—Woop AnD TimBER ImporTED INTO THE UnrTED KInGpom 
Average for Five Years, 1909-13 
eee 


Cu. ft. Value 
Hewn: 
Leisirs pine and spruce see ee ee ee 27,119,800 $6,586,190 
7 OEY CMa ton Bee oe em rehearsal 5 af ewes AON ye tion 1 27 ca 8,098,520 6,401,579 
Oy Rea a ition ais cr tegen Oe eo 1,974,640 4,029,462 
40 Unenumerated (sins ery Ucn onieer es aan 2,631,920 1,207,904 
“Dota sronpieetay teee ets ve a bee eee oe 39,824,880 | $18,225,135 
Sawn: 
G-ORSa wnt Ofsplit: anime ee wt eee ee ee 356,353,380 | $84,508,505 
11 Furniture woods—mahogany................... 6,366,780 4,304,989 
12 Furniture woods—unenumerated............... 11,624,640 6,138,739 
Dota acho: Sak ates gt ae ine eer 374,344,800 | $94,952,233 
ee eee 
Small material: 
PUG PROUG coy yc-sew sales God ase ee o Ce ee ee 147,213,600 | $17,079,473 
BEAVER A. pie tis sar cra eter Rae 9,655,980 3,870,814 
Woogpulp 2 oi. hails ent Cen oet e eeee eee 85,945,100 19,750,681 
QUAD edessin he ob. uiets 4 ast Ree ae Ore Re ea 242,814,680 | $40,700,968 
Grand total \isjn.cordys Js. bauts eee ieee eae 656 , 984,360 | $153,878 ,336 
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England even as early as the beginning of the 18th century. By the 
end of the 18th century the United Kingdom was already a large 
importer of timber. The imports of unmanufactured timber for the 
period 1909-13 averaged 571,039,260 cubic feet a year. Export of 
domestic timber, on the other hand, and the re-export of foreign or 
colonial unmanufactured timber barely amount to 6,740,000 cubic feet— 
an insignificant quantity. The annual cut in the United Kingdom is 
45,000,000 cubic feet. Deducting the exports, the total consumption 
of unmanufactured timber in the United Kingdom must be in round 
figures 610,000,000 cubic feet. With a population of some 45,371,000 
the per capita consumption of unmanufactured timber alone is therefore 
about 134 cubic feet. If, however, to this be added the imports of 
manufactured timber such as wood pulp, toys, games, brooms, brushes, 
furniture, and other miscellaneous articles, the total per capita consump- 
tion will be as high as 16 or even 17 cubic feet. 

The consumption of wood in the United Kingdom is not evenly 
distributed. Thus, while in England the per capita consumption is 
probably close to 17 cubic feet, in Ireland it is only about 5 cubic feet. 
The per capita consumption of home-grown timber is a little less than 
one cubic foot. The per capita consumption of imported unmanufac- 
tured timber is therefore 124 cubic feet. Although the consumption 
of home-grown timber has undoubtedly decreased within the last 60 
to 70 years, it could not have been in 1850 more than twice or, at most, 
three times what it is now, or about 2 or 3 cubic feet. The growth of 
the per capita consumption of imported timber therefore reflects the 
increase in the per capita consumption of timber in the United Kingdom 
for that period. This is brought out in Table 86. 

It is a fair deduction from these figures that the average individual 
consumption of timber has nearly quadrupled during 60 years and 
that the total consumption has increased six-fold for the same 
period. While it is only natural that the quantity of timber 
imported should increase with the growing population of the country, 
it is very significant that the requirements for timber have increased 
much more rapidly than the population. It is only reasonable to antici- 
pate that the demand will increase still further in the future. Before the 
war the consumption of timber in the United Kingdom was increasing at 
the rate of about 5 million cubic feet per annum. In the next 60 years, 
therefore, if the rate of increase is maintained the consumption will 
be 300 milMon cubic feet above the present level, or close to a billion 
cubic feet. The increase in the per capita consumption in the United 
Kingdom controverts an opinion which has gained considerable ground 
that with the industrial development of a country the use of wood 
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decreases. There are factors, such as the preservative treatment of 
wood and the substitution of other materials for structural purposes, 
which may tend to check the consumption of timber, but judging by the 
experience in the United Kingdom, it is a feature of modern commercial 
progress that in spite of substitutes and greater economies in the use of 
wood the consumption per capita is steadily increasing. 

Revenue.—There are practically no official statistics as to the 
revenue, particularly net revenue, from forest lands in the United 
Kingdom. Forestry, as it is understood in Continental Europe, has not 
been in favor in the United Kingdom. The possibility of obtaining easily 
and cheaply forest products from foreign countries and also from its 
own possesions, together with the high rental value of the land, have 
caused land owners to consider forestry unprofitable. The absence 
of differential freight rates for the transportation of timber prevents 
native-grown timber from competing with imported timber. The cost 
of transporting timber from the Baltic countries into the United King- 
dom is often cheaper than its transport within the boundaries of England 
itself. The heavy taxes, both local and state, the tax for the support 
of the poor, the income tax, land tax, and other taxes, all discourage the 
practice of forestry. To this must be added the scant trained forest 
personnel and lack of skilled timber workers. 

For this reason many forest tracts have been managed more for 
the protection of game and the revenue obtainable from the latter. Not 
only many private forests, but even crown forests, are organized on 
this basis. Of the state forests only the Forest of Dean and the New 
Forest are managed on the same principle as the Continental forests. 
In most other crown and private forests game receives the first con- 
sideration. Deer, pheasants, and hare are particularly favored. Some 
of the wealthy owners of forest lands have transformed their forests 
entirely into deer parks. In such parks no timber is cut at all, or if 
cut the cutting is confined to localities and so timed as not to disturb: 
the game. The annual revenue from hunting varies in England from 
$0.12 to $1.95 per acre. In Scotland the yearly revenue from hunting. 
in large forest tracts at high elevations but on poor soils brings from 
$0.12 to $0.24 per acre. 

Yet the revenue from English forests, when managed for timber 
production is, in some localities, relatively large, especially where the 
forests are organized by forest specialists. Thus the beech forests in 
Chiltern Hills have a gross revenue from $4.87 to $9.92 per acre per year. 
The management is selection forest with natural reproduction. Larch 
plantations in this region bring a very good revenue. At cost for planting 
from $29 to $49 per acre the final cutting, not including thinnings, 
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brings from $389 to $584 per acre at a rotation of from 60 to 80 years. 
Some plantations bring an annual gross revenue of from $14.60 to $19.47 
per acre. At Watlington and Stokinchurch mixed plantations bring an 
average gross revenue of from $6.57 to $9.73 per acre per year. In both 
places the revenue from the forest exceeds that from agriculture. In 
the forests belonging to Lord Beaconsfield a revenue as high as $973 
per acre was obtained and the stand of mature saw timber ran as high 
as 2,000 cubic feet. Some figures from Yorkshire for mixed coniferous 
and broadleaf forests managed on a rotation of 75 to 80 years show 
a net annual revenue per acre of $9.73 (excluding the cost of growing, 
but including the cost of cutting and working up the timber into various 
grades). 

In the forests of Scotland, located mostly on poorer soils than in 
England or Wales, there may be found also examples of high revenue 
from forests. Thus some exceptional forest tracts there brought before 
the war from $6.08 to $12.17 per acre per year. On the whole it is 
considered that in Scotland forestry may be profitable only on land 
whose annual rental is lower than $2.50 per acre. For this reason in 
many localities it is more profitable to manage forests for game than for 
timber production, as in Scotland the revenue from game is often six 
times greater than that from agriculture. These examples, however, 
are not the most common, and moreover they are gross revenues and 
gross revenues do not always indicate net revenues. Taxes on forest 
land in England and Wales before the war amounted to $1.22 to $1.82 
per acre per year, depending upon the quality and location of the forest. 
Thus for each dollar of gross revenue the taxes are from $0.35 to $0.40, 
or 38 per cent. In Scotland the taxation is somewhat lower, and is 
determined according to a very complicated system which varies in 
different counties and electoral districts. On the other hand, the cost 
of cutting and hauling, because of the high cost of labor, is much higher 
than on the Continent. Thus felling costs about $0.009 per cubic 
foot and hauling from $0.008 to $0.009 per cubic foot. The freight 
rates, as already mentioned, are so high that home-grown timber can 
not compete with imported timber. In order to make the home-grown 
timber compete successfully with imported timber it would be necessary 
to establish high tariffs on imported timber. This would be contrary to 
the commercial interests of England as a whole, as the United Kingdom, 
being dependent on the importation of raw materials and a large exporter 
of manufactured goods, must essentially remain a free-trade country. 

Stumpage Prices.—Average stumpage prices for saw timber of 
different species are as follows: 


166 FOREST RESOURCES OF THE WORLD 


Per cu. ft. 
Oak and =ishosee pat eee $0 . 16-$0 . 24 
Béechinsti. Jn, teen 0.10 
Maple. oc e cient eee ane. 0.12 
Sprucet24 3 acsee ee eee 0.10 
Warreli 53:27 ee nee eT 0.18 
Flim yc. 2 eee ne 0.16 
Alden cit Uist cco eee ea 0.14 
Pinhetic.e cee eae 0.12 


These prices may be considered as average for Wales and England. 
Prices are higher for forests more favorably located. Thus in the region 
of Chiltern Hills, which is not very far from London and is a large 
chair manufacturing center, the stumpage price of oak is as high as $0.61 
per cubic foot. 

The Sawmill and Wood-Using Industries of the United King- . 
dom.—In 1907 the United Kingdom made a census of production which 
included a statistical analysis of the lumber and wood-using industries. 
Although this census is not free from defects in classifying the different 
wood-using industries, it furnishes the only available official material 
regarding the lumber and wood-using industries in the United Kingdom. 
The census covers seven industries: : 

. Sawmill industry. 

. Furniture industry. 

. Box, crate, and trunk industry. 

. Carriage, cart, and wagon industry. 

. Brush industry. 

. Stave and barrel industry ( cooperage). 
. Basket and wicker work industry. 

Leaving out the brush industry as one which does not properly belong 
to timber trades, the gross value of the product of sawmills and wood- 
using industries in Great Britain is represented by some $216,850,000, or 
2/4 per cent of the value. of the product of all other industries of the 
United Kingdom. The number of workers engaged in these industries 
is 228,018, or 3.26 per cent of the entire number of workers engaged 
in English industries.* 

The lumber and wood-using industries in England are mostly in the 
nature of large enterprises. The enterprises equipped with mechanical 
motive power engage 169,434 people and have an annual production of 
$180,683,000, while the small shops, having no mechanical motive power, 
employ only 58,584 workers and have an annual production of $36,- 
167,000. The aggregate motive power employed in these industries is 
171,698 horsepower. For a country that has a very small area of forests 
of its own, the lumber and wood-using industries of the United Kingdom 


‘Final Report of the First Census of Production of the United Kingdom (1907) 
Sec. XI—Timber Trades. 
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are striking examples of industries that have been developed entirely 
on imported raw material. 

The Sawmill Industry —The products of the sawmills in the United 
Kingdom represent a value of $81,850,000, or 37.7 per cent of all the 
wood-using industries of the country. The sawmill industry employs 
78,223 workers, or 34.4 per cent of all the workers engaged in the wood- 
using industries. Unfortunately, as classified in the census of produc- 
tion, it includes in many cases other enterprises such as furniture mak- 
ing, wood-turning, and some others. The actual product of the sawmills 
alone, therefore, would be somewhat less, probably not more than 24 
per cent of all the the wood-using industries. Since England has very 
little round timber of her own, and since her import of this kind of timber 
from abroad is not large, the English sawmills are chiefly engaged in 
resawing into boards of smaller dimensions the larger sizes of imported 
sawn or hewn timber. The equipment of the sawmills, therefore, is in 
accordance with these tasks. There are listed 1,219 gang saws (log and 
deal frames) for logs and thick boards, 8,300 circular saws, 2,134 band 
saws, 507 horizontal saws, 19 veneer saws, 32 flat veneer knives, 249 
circular veneer knives, 3,939 planing and moulding machines, and 3,996 
turning lathes and 117 box-nailing machines. Such sawmills are built, 
as a rule, in large ports where they easily obtain the raw material 
imported from abroad. From these ports lumber is sold in a semi-manu- 
factured form or is subjected to further manufacture and planing in 
accordance with the demands of building contractors or of the lumber 
yards in the interior of the country. The sawmill industry is often com- 
bined with the retail selling of lumber. These sawmills are substantialiy 
built structures with large, well-ventilated rooms and many devices for 
rapid disposal of sawdust and shavings. 

The Furniture Industry—The furniture industry is one of the 
largest of the wood-using industries in the United Kingdom, judging 
by the gross value of its output, which reaches $88,040,000, and by the 
fact that 92,106 workers are employed. These figures really do not 
represent the enormous size of the industry, because in the classification 
of the wood-using industries many furniture enterprises were classed with 
the sawmill industry. If other furniture enterprises which were classed 
with the lumber industry were transferred to this group the gross value 
of the output would be about $125,000,000, or more than 50 per cent 
of all the wood-using industries in the United Kingdom. The furniture 
industry iwthe United Kingdom is built on a large modern scale, while 
in Continental Europe, even in Germany, it is mostly centered in small 
shops employing only a few cabinet makers. In the United Kingdom 
the annual value of the product of enterprises employing mechanical 
motive power is $70,000,000, or 791% per cent of all, while the number of 


168 FOREST RESOURCES OF THE WORLD 


workers is 66,389, or 72 per cent of all in the furniture industry. The 
aggregate mechanical power used in this industry is 51,192 horsepower. 

The Box Industry—It is natural that in a country like England, 
which has an enormous export trade, the box industry should be highly 
developed. The annual product of this industry is approximately 
$14,653,000 and it employs 12,773 workers. The box industry is even 
more reduced to mechanical processes than the furniture industry. There 
are only 867 workers, or 7.3 per cent of all the workers employed in the 
box industry, who make boxes in small shops without any mechanical 
appliances. All the rest of the work is done in large factories employing 
up-to-date machinery and mechanical power, the aggregate of which 
is 10,203 horsepower. 

The Wagon Industry—The wagon industry is divided, according 
to English statistics, into horse-drawn vehicles and motor car bodies. 
The gross value of the products of the wagon industry as a whole is ap- 
proximately $24,727,000 and it employs 36,362 workers and 10,467 horse- 
power. Strange as it may seem, although in wagon making a great deal of 
metal work is involved, the small shop is very prevalent in this industry, 
employing about half of all the workers in this branch of the industry. 
This is probably due to the large amount of repair work done in the 
shops. 

The Cooperage Industry—The cooperage industry is largely a hand 
industry. It has a gross annual output valued at $5,500,000 and employs 
4,939 workers. 

The Basket and Wicker Work Industry—The basket and wicker 
work industry is also largely a hand industry, because the mechani- 
cal devices are still inadequately developed, and because the form of the 
products is not uniform. The products of the wicker industry represent 
an annual gross value of $2,078,000 and it employs 3,615 people. 

Raw Material—The wood-using industries of England are based 
almost entirely on imported raw material. The English statistics show 
that the annual expenditure for raw materials in the wood-using indus- 
tries is close to $116,000,000, which is distributed among the six indus- 
tries as follows: 


_ 


Industry Expenditure Industry Expenditure 
Sanyal ia. siahcqadigh see $50,183,348 | Wagon........ ........ $10,170,985 
FUMING S.A hos nee 42,353,150 | Cooperage.............. 3,309 , 220 
BS ORAS cc eee oe te ae 35. JO2 COU | ME eGke Gen ear seen 900 ,302 
Totaltonccted meee $115,871,365, 
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Even if we deduct from this total some 10 per cent for materials 
other than wood, the wood-using industries of the United Kingdom 
represent yearly a market for forest products of about $105,000,000. 
That this figure is not exaggerated may be gathered from the census 
of 1907, which shows that the net import of forest products into England 
for that year was in the neighborhood of $135,000,000. Home-grown 
timber plays a very insignificant part in supplying this demand. The 
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census brought out that the total amount of home-grown timber ated 
by the wood-using industries during that year was in the neighborhood 
of 19,100,000 cubic feet, valued at $3,700,000. It is probable, therefore, 
that no other country in the world offers such a permanent and steady 
market {6f forest products as England. 

Foreign Trade in Timber.——The import of timber to the United 
Kingdom just before the war reached, on the average for the period 
1909-1913, an enormous amount, equal in value to about $154,000,000 
and in quantity to 657,000,000 cubic feet. (Table 87, p. 162.) 
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This represents practically all the classes of wooden goods that 
may be regarded as essential but leaves out such products as tanning 
materials and many products which are of exclusively tropical origin. 
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Fia. 5.—Quantities and values of pitwood, staves, and tropical (“exotic”) timber 
imported into the United Kingdom. 


In 1919, although the quantity of the imports had decreased, their value 
rose to about $351,500,000, an increase of 114 per cent. Of all the impor- 
tant countries of the world, England until lately occupied the first place 
as to the amount of timber imported and only in the late years before 
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the war Germany began to rival her in the amount of timber importa- 
tions. Germany in 1913 increased her timber import to 584,342,000 cubic 
feet, valued at $93,624,000. The value of the timber imported into the 
United Kingdom formed for the year 1911 2.7 per cent of the value 
of the entire import into the country. The imports of wood and timber 
by the United Kingdom stand fourth in order in the value of her imports 
of raw material, cotton, wool, and the group classified under the heading 
of oil seeds, nuts, etc., alone exceeding them. In Table 88 and Figs. 4 
and 5 are given the imports of pitwood, hewn and round timber, sawn 
timber, staves, and tropical woods for the period from 1900 to 1913. 
The different kinds of timber participated in the total import in the fol- 
lowing proportions: 


Kind of timber In quantity | In value 


per cent per cent 
Sawn timber : 645408 
Pitwood : 2 
: LOM 
Tropical timber ; ii beat 
Staves é 2.6 


As may be seen from the curves in Fig. 4, there was a general 
increase in imports from 1880 to 1897, and from that time on until 1912 
the fluctuations compensated each other, the imports remaining station- 
ary at an average level of about 475 million cubic feet. In 1913 there 
was a pronounced increase in total imports, but that year still remains 
without connection with the subsequent period and therefore can not be 
accepted as the beginning of a new period of increased demand. Since 
during that year there was an almost general increase in imports of all 
kinds of timber, however, it seems that this increase is. not accidental, 
but may mark a new period of increased consumption in the United 
Kingdom. For the 30-year period from 1880 to 1919 the import of wood 
and timber into the United Kingdom increased from an average level of 
300 million cubic feet to 450—475 million cubic feet, or 50 per cent. The 
value of the import for the same period increased from $77,864,000 
to $111,929,500, or 44 per cent. 

Sawn Timber—The sawn timber forms the largest item of English 
import, amounting to 300,000,000 cubic feet and having a value of 
$82,730,500. In the import of sawn lumber conifers predominate, making 
up 97.1 per cent in quantity and 95.5 per cent in value. Sawn lumber 
includes boards, flooring, strips and plaster lath, moulding, weather 
boards, and similar material. Hardwood sawn lumber forms but a small 
percentage (2.9 in quantity and 4.5 in value) of all the imported lumber. 
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It is made up chiefly of oak and birch boards and occasionally of alder, 
ash, aspen, and several other species. The amount and value of imported 
sawn lumber have followed in general the course of the total timber 
import. This is only natural, as sawn lumber forms the bulk of all the 
imports. The value of imported sawn lumber at first followed the quan- 
tity closely, but after 1897 the value increased much faster than the 
quantity, which would indicate not only an increase in the amount of 
imported sawn lumber but also an increase in the price. 

Pitwood.—The next important item of the English timber import 
is pitwood. The pitwood, however, is not all used for mine props; some 
of it is sawn for box material and even into veneer. Under the name 
of pitwood is also included small round timber used for the manufacture 
of wood pulp. The pitwood forms 25.7 per cent in quantity and 11.2 per 
cent in value of all the timber imports. The import of pitwood has 
grown uninterruptedly, as can be gathered from the following figures: 


Average Average 
quantity value 


cu. fe. 
1901-1905 106,326,400 | $11,101,207 
1906-1910 135,673,850 | 14,995,108 
1911-1913 154,552,400 | 18,624,971 


In the import of pitwood there may be clearly noticed two sharp 
falls, one in 1905 and the other in 1909 (Fig. 4). These years coincide 
with the years of the Russian-Japanese war and a series of strikes in 
Sweden, and Russia and Sweden supplied most of this kind of timber. 
Pitwood does not represent a uniform grade of timber. The dimensions 
depend upon the purpose for which and place where they are to be used. 
The largest coal mines in England are in the region of the Bristol 
Channel with its center at Cardiff, in the west, the region of New Castle 
in the east, and Scotland in the north. Because of the difference in the 
geological and hydrological conditions of the mines, the size of the 
galleries, etc., the sizes of the mine props used in different mining 
regions are also different. The Bristol region secures most of its mining 
timber from the Landes of France, and the other regions from north- 
eastern Europe. 

Hewn and Round Timber—Under hewn and round timber are 
usually grouped different kinds of timber, railroad ties, round logs, and 
so on, and until 1901 in this group were included also small round pit 
props. The importation of this class of timber also shows an uninter- 
rupted growth, Since, however, it included go many different kinds of tim- 
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ber—from large-sized timber to small round timber—it was very difficult 
to determine just what kind predominated. Only since English statistics 
began to separate pit props from other hewn and round timber has it 
become evident that the growth must have been chiefly because of the 
growing demand for pit props. Among the large-sized hewn timber, oak, 
imported largely from the United States, plays an important, part. 
Staves.—The import of staves into England on the whole is not 
very great. On the average for the period from 1900-13 there were 
imported annually 7,318,300 cubic feet valued at $3,406,803. Evidently 
the demand for staves has reached a stationary level and the increase is 
very slow. A slight increase in the value of staves may be largely 
accounted for by an increase in the price of oak staves, which form the 
bulk of the stave import. 

Tropical Timber—The import of teak, mahogany, and other tropical 
timber did not show great increases and the values have fluctuated only 
within narrow limits. 

The Share of Different Countries in Supplying the Timber Needs 
of the United Kingdom.—Table 89 shows import of sawn, hewn, 
and round timber from her colonies and foreign countries into the United 
Kingdom. It reveals the significant fact that the English colonies con- 


TaBLE 89.—Import oF Sawn, Hewn, AnD Rounp TIMBER INTO THE UNITED Kinepom 
FROM COLONIES AND ForEIGN CounrTRIES 


——-OOj 


From colonies From foreign countries 
Years H d H d 
Sawn ie oe Sawn hte Total 
round round 
cu. ft. cu. ft. cu. fet. cu. ft. cu. ft. 
POOSE ORE, cte.c5< 75,376,500 | 3,327,950 | 261,678,850 | 158 , 947,800 | 498,931,100 
HOA. woncenss as 64,029,900 | 2,589,900 | 239,278,200 | 152 ,807,000 | 458,705,000 
OM) ee tes. fe 58,008,450 | 3,024,050 | 241,280,800 | 139, 934,750 | 442,248,050 
COOGME retece ca. sr 71,255,600 | 3,676,950 | 263,357,400 | 158 , 712,350 | 497,002,300 
WO riatllis: stake 56,427,200 | 2,254,300 | 242,843,950 | 173,394 ,900 | 474,920,350 
MOOS cio ele. est eas 50,017,800 | 1,983,000 | 224,404,550 | 192,183 ,200 | 468,588,600 
WOOT Pies. ccs 52,505,300 | 1,702,250 | 233,598,750 | 169,705,800 457,512,100 
MOO ep cece 55,277,250 | 1,657,350 | 244,404,200 | 180 ,689,350 | 482,028,150 
HOS lat 49,908,350 | 1,968,400 | 228,704,650 | 184,532,500 465,113,900 
ON oe ok: 44,774,800 | 2,655,450 | 243,604,650 | 189,171,150 | 480,206,050 
Averages.) 57,758,115 | 2,483,960 | 242,315,600 | 169,967,885 | 472 , 925,560 
Per cent. . 122 0.5 ol3 36.0 100 


Note: Some figures in this table do not agree with Tables 88 and 91 because of discrepancies in the 
original tables. 
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tribute only 12.7 per cent toward supplying the market of the United 
Kingdom while foreign countries supply 872 per cent. Another 
important fact is that for the last. decade the import from colonies has 
decreased both absolutely and relatively. Thus during the first five years 
of the decade before 1913 the average import from colonies was 68,000,000 
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cubic feet, or 13.6 per cent of the entire import for 1903. During the 
second five years this import fell to 52,489,990 cubic feet, a decrease of 
22.8 per cent, and formed only 9.8 per cent of the entire import for that 
period. 

This is true not only of the quantity but also of the value of the 
imported timber. While in 1900 the value of the timber imported from 
colonies formed 24.9 per cent and from foreign countries 75.1 per cent. 
in 1911 the value of timber imported from colonies was only 17.9 pez 
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cent and that from foreign countries 82.1 per cent. This decrease is due 
chiefly to the decrease in the import from Canada. The countries which 
chiefly supply the timber market of the United Kingdom are Russia, 
Vinland, Sweden, Norway, the United States, and Canada, 


170 
160 


150 


490 
120 120 


0 


MILLIONS OF CUBIC FEET 
eS 
s 


50 


40 


30 


20 


0 
“9 00 =60/ ‘02 ‘03 ‘04 05 06 ‘07 06 Og 10 { 12 /H3 


Fic. 7.—Quantities of sawn lumber imported into the United Kingdom from different 
a countries. 


Tables 90 and 91 and Figs. 6 and 7 show the import of timber into 
the United Kingdom from different countries, irrespective of kind and 
also by kinds of product. 
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In 1900 Russia furnished almost one-fourth of all the timber products, 
namely, 26.0 per cent of all sawn timber, 19.9 per cent of hewn and 
round timber, and 32.6 per cent of staves. For the 14 years from 1909 
to 1913 the import from Russia increased in quantity 127 per cent and in 
value 120 per cent, and was nearly half of the total import in 1913. 

Particular increase is noted in the imports of pitwood. From 


TaBLe 90.—QUANTITY AND VALUE oF Woop AND TIMBER (EXCLUSIVE OF TROPICAL 
Woops) ImportTEeD INTO THE UNITED KINGDOM FROM DIFFERENT COUNTRIES 


Period 1900-1913 


Russia— including Finland Sweden Norway 
Year Quantity Value Quantity Vahie Quantity Value 
M Per | Thou- | Per M Per Thou- | Per M Per | Thou- | Per 
cu. ft. cent sands cent cu. ft. cent sands cent | cu.ft. | cent} sands | cent 


1900..| 118,974 | 24.2 | $30,188 | 24.7 | 121,118 | 24.8 | $27,827 | 22.8 | 43,322 | 8.8 | $9,771 | 8.0 
1901..| 120,322 | 26.3 27,219 | 25.6 | 109,626 | *24.0 23,146 | 21.7 | 39,754 | 8.7 | 8,921 | 83 
1902..| 129,721 | 27.1 29,892 | 27.1 | 109,236 | 22.8 22,209 | 20.1 | 42,390 | 8.9] 8,876 | 8.0 
1903. .| 140,206 | 27.9 31,899 | 27.0 | 110,506 | 22.0 23,400 | 19.8 | 47,135 | 9.4 | 10,397 | 8.8 
1904..] 143,245 | 30.9 30,519 | 29.8 | 103,822 | 22.4 20,372 | 19.9 | 38,763 | 8.4] 8,712 | 8.5 
1905..] 143,347 | 32.2 30,664 | 30.9 | 102,026 | 22.9 20,369 | 20.5 | 38,869 | 8.7 | 8,240 | 83 
1906..| 163,336 | 32.6 37,397 | 31.2 | 110,031 | 22.0 23,678 | 19.8 | 44,958 | 9.0 | 10,264 | 8.6 
1907..| 174,502 | 36.5 40,139 | 34.4 94,446 | 19.8 21,132 | 18.1 | 41,799 | 8.7 | 10,208 | 8.7 
1908..| 195,319 | 41.2'| 39,154 | 37.3 86,010 | 18.1 18,175 | 17.3 | 32,561 | 6.9 | 7,743} 7.4 
1909..| 208,606 | 45.1 43,234 | 41.8 67,771 | 14.7 14,608 | 14.1 | 28,380 | 6.2] 7,371 | 7.1 
1910..| 220,185 | 45.2 48,318 | 42.5 80,981 | 16.6 18,752 | 16.5 | 24,973 | 5.1 | 7,057 | 6.2 
1911..] 218,994 | 46.6 48,498 | 43.5 74,992 | 15.9 16,991 | 15.2 | 24,298 | 5.2 | 6,478 | 5.8 
1912..| 229,577 | 47.2 54,539 | 44.1 80,620 | 16.6 19,135 | 15.5 | 23,474 | 4.8] 6,494 | 5.2 
1913..) 269,604 | 48.4 66,293 | 45.4 90,443 | 16.2 22,371 | 15.3 | 21,618 | 3.9] 6,779 | 4.6 


ee 
—————————————————————————————————— 


United States Canada Other countries Total 
Quantity Value Quantity Value Quantity ’ Value Quan- 
tity: Value— 
M | Per} Thou- | Per M Per | Thou- | Per M Per | Thou- | Per M thou- 
cu. ft. cent} sands | cent | cu. ft. | cent] sands | cent | cu. ft. | cent! sands | cent | cu. ft. sands 


47,340 | 9.6 | $17,369 | 14.2 | 90,303 | 18.4 | $25,595 | 20.9 | 70,746 | 14.4 | $11,326 | 9.3 | 491,803 $122,076 
40,864 | 8.9 | 14,641 | 13.7 | 80,536 | 17.6 | 22,180 | 20.7 | 66,307 | 14.5 | 10,738 | 10.0 | 457,409 | 106,795 
40,329 | 8.4) 14,789 | 13.8 | 86,019 | 18.0 | 23,622 | 21.3 | 70,278 | 14.7} 11,008 | 10.0 | 477,973 | 110,396 
45,863 | 9.1) 17,025 | 14.4 | 78,829 | 15.7 | 22,980 | 19.5 | 79,515 | 15.8} 12,340 | 10.4 | 502,054! 118,041 
38,594 | 8.3) 14,436 | 14.1 | 66,716 | 14.4] 18,542 | 18.1 | 72,178 | 15.6 9,921 | 9.7 | 463,318 | 102,502 
32,734 | 7.3) 12,370 | 12.4 | 61,570 | 13.8] 17,990 | 18.0 | 66,518 | 14.9 9,671 | 9.7 | 445,064 99,304 
35,052 | 7.0 | 15,004 | 12.5 | 75,281 | 15.0 | 22,918 | 19.2 | 72,152} 14.4] 10,555] 8.8 | 500,810 119,816 
37,570 | 7.9| 16,687 | 14.3 | 58,602 | 12.3} 17,922 | 15.3 | 70,796 | 14.8| 10,686] 9.1 477,715 | 116,774 
31,472 | 6.6) 14,234 | 13.5 | 51,719 | 10.9 | 15,485 | 14.8 | 77,131 | 16.3 | 10,191] 9.7 | 474,212 104,982 
33,451 | 7.2 | 13,424 | 13.0 | 54,250) 11.7] 16,106 | 15.6 | 69,664 | 15.1 8,716 | 8.4] 462,122] 103,459 
30,006 | 6.2 | 13,152 | 11.5 | 56,983 | 11.7] 17,046 | 14.9 | 74,451 | 15.3 9,471 | 8.3 | 487,579 | 113,796 
31,617 | 6.7 | 13,975 | 12.5 | 51,953 | 11.0} 16,091 | 14.4! 68,463 |14.5] 9,450] 8.5 470,317 | 111,483 
33,563 | 6.9 | 16,786 | 13.6 | 47,478 | 9.8] 16,475 | 13.3 | 71,485 | 14.7] 10,114) 8.2 486,197 | 123,543 
39,365 | 7.0 | 20,126 | 13.8 | 50,101} 8.9] 17,982/ 12.3 86,429] 15.5| 12,489] 8.5 557,560 | 145,990 


a a 
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1901-13 it increased in quantity from 13,110,000 cubic feet to 76,- 
936,000 cubic feet, and in value from $1,667,000 to $11,737,000. The 
chief importance, however, of the Russian import lies in sawn timber. 
This in 1913 amounted to 168,167,000 cubic feet, valued at $47,471,000. 
In other words, the import of sawn timber almost doubled. Since the 
total import into the United Kingdom for the same period increased but 
little, it is evident that the import from Russia increased at the expense 
of that from other countries. Sweden, which dominated the English 
market in 1900, by 1913 had decreased its export to England by 25 per 
cent in quantity and 20 per cent in value, Norway by 50 per cent in 
quantity and 30 per cent in value, and Canada by 44 per cent in quantity 
and 29 per cent in value. The decrease in the import from the United 
States is not so conspicuous, since years of increase and decrease alter- 
nated, yet there is apparent a net decrease in quantity of 17 per cent. 
The different exporting countries just before the war participated in 
supplying the needs of the United Kingdom in the following order: 


Country By quantity of Country By value of 
import import 
per cent ; per cent 

UUSSIA=ee eles core sep 48.4 Russiainenie & woe 45.4 
RON Wh0 (2) 0 ee 1652 Sweden.......... 1159.83 
@amndare series. 8.9 United States..... 13.8 
United States...... 70 Canada anes 12.3 
INORWAY fois ones s 3.9 INORWAYG jo nor 4.6 


It is of interest to compare the share which the different countries 
have in supplying particular kinds of timber. 

Pitwood.—The participation of the different countries in supplying 
pitwood to the United Kingdom on an average for the five years, 1909-138, 
is shown in Table 92. 


TasLe 92.—ANNUAL Import oF Prrwoop INTO THE UNITED KiInapom 


Country Cu. ft. Per cent Value Per cent 

HP UISSIQ ee Hie es eee OE 63,250,100 42.9 $8,750,741 ole2 
Sweden jer een ee eg A 16,303,000 Ta 33) 2,292,078 13.4 
INGMVER. o od bebo booce De coe 5,991,850 4.1 900 , 487 DEO 
france reer ryec ae Caer 41,008, 100 27.8 3,348,381 19.6 
poetical emer ert. oce 15,553,300 10.6 1,283,408 eld 
Other countries: ... 02... .6-.% 5,107,100 3.5 504,374 3.0 

Motalensae cca a ke 147,213,450 100.0 $17,079,469 100.0 
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Russia thus furnishes the largest part of the import of pitwood. It is 
followed by France, which exports chiefly a product of small value ob- 
tained from thinnings in the pine forests of the Landes. These thinnings 
are confined to trees tapped to exhaustion for resin. “Pitwood,” as 
classified by the English customs officers, includes also spruce timber’ for 
the manufacture of mechanical wood pulp and cellulose. Since the more 
valuable grades of this group are obtained from the lower part of the 
trees and therefore from young stands which would be more valuable if 
allowed to grow to large sizes, some countries discourage their export by 
various export tariffs, or even entirely prohibit it as, for instance, the 
Province of Ontario, Canada. Russia, France, and Portugal developed 
the export of pitwood to large proportions, that of Russia having 
increased almost six times in the 14 years prior to 1914. Norway -and 
Sweden, on the other hand, have diminished their export, although not to 
a very large extent. Canada and the United States do not figure at all 
in the British import of pitwood, first because of the unprofitableness of 
transport from a distance of such poor material, and secondly because 
of the legislative limitation of such export by Canada, which has a well- 
developed mining and pulp industry. 

The consumption of pitwood in the United Kingdom during the 5 
years from 1909-13 was about 187,500,000 cubic feet per annum. In 
1913 it was roughly 212,500,000 cubic feet: Home-grown timber consti- 
tuted about 37,500,000 cubic feet. As no pitwood was imported from 
other parts of the British Empire, the United Kingdom is thus dependent 
on foreign countries for at least 80 per cent of its supply. When during 
the war it became evident that the supply of pitwood, particularly from 
the Baltic region, would be curtailed, the British Government made 
inquiries to ascertain whether some part of the deficit could not be made 
up by obtaining supplies from Newfoundland and Canada. The repre- 
sentative of the Board of Trade, after making an investigation on the 
ground, reported that there is an almost inexhaustible quantity of timber 
in certain parts of Newfoundland and the maritime provinces of eastern 
Canada. It was estimated that the quantity of pitwood available from 
Canada and Newfoundland in 1915 would be: 


From Cords 
Dewfloundland iw sc. gir ae eee See 37,500 
Caper Breton 255.0 9s ating Aint en ee 5,350 
Novaeotian 2 i s.ssvao kee cee ne Sea ee 50,000 
Quebeos 9).3 vv 11-4 ei baiis o eae ae eee 124,000 
el: Ce Ene eee eure SAA ee oe 170,000 


a total of 386,850 cords, or 47,500,000 cubic feet. 
As regards future supplies, it has been estimated that Newfoundland 
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could eventually supply annually at least 300,000 cords, or 37,500,000 
cubic feet, and Canada probably much more. The real problem, however, 
as to quantities procurable from other parts of the British Empire 
resolves itself into a question of cost of transportation. Whether this 
factor can ever be overcome sufficiently to make the United Kingdom 
independent to a large extent of foreign countries is problematic. Even 
in 1915, when pit props were vital for maintaining the operation of the 
mines, the import of pitwood from Empire sources fell far short of the 
amount estimated to be available. It was not quite 5 million cubic 
feet, and of this 4,300,000 came from Newfoundland and _ probably 
only 700,000 cubic feet from Canada. It would seem, therefore, that 
by force of economic conditions northeastern Europe will continue to 
be the chief source of pitwood supply in the United Kingdom. The 
scarcity of pitwood has stimulated the use of home-grown timber as 
well as the use of steel and concrete props, especially in main roads and 
airways under ground. It is likely that the United Kingdom can become 
less dependent for pitwood on foreign importation rather by growing its 
own pit props at home than by relying upon importations from Canada 
or other distant parts of the Empire. In countries like France, Sweden, 
and Norway, as a rule, the mine props are the product of thinnings, while 
in Canada and the United States where no thinnings are made in the 
forest they have to come from the valuable main stand. 

Hewn and Round Timber.—In the importation of hewn and round 
timber the different countries participated during the five years (1909-13) 
before the war, as shown in Table 93. 


TABLE 93.—ANNUAL Imports oF Hewn TIMBER 


Country Cu. ft. Per cent Value Per cent 
i RU DISISI he yeptehe stench che oem oir 19,996 , 450 49.3 $4,316,839 30.4 
SSN AOE Ley ays A aches crash circkeonceeeee ca BE 1,426,750 Bea) 285,474 2.0 
-INGIEhie 2 Strays dea cee oece 1,520,350 3.8 328 , 805 2.3 
Germany gcc es ra NS ee 5,297,800 13.1 1 (Dh 5d Pee} 
Winited Stateseniiec tac late 9,519,600 235 5,170,165 36.4 
Wan alae ct: ce estNe aoe achat ees 1,993 , 250 4.9 1,599,453 11-3 
@therscountries;. «.. cs) fo oe 778, 500 9 736 ,973 oes 
40,532,700 100.0 14,195,664 100.0 
x 


In this group Russia again occupies first place at least in quan- 
tity, but yields to the United States in the value of the import. The 
United States exports chiefly valuable longleaf pine of large dimen- 
sions. An important position in the import of hewn and round timber be- 


184 FOREST RESOURCES OF THE WORLD 


fore the war was occupied by Germany (13 per cent by quantity and 12.4 
per cent by value). This is particularly remarkable since Germany herself 
was an importing country. It may be explained only by the fact that 
Germany acted as an intermediary, buying Russian timber and reselling 
it to England through its Baltic ports. Germany acted in a similar 
capacity in selling oak timber to England. As compared with the 
five years, 1901-5, the import from Germany of hewn and round timber 
has decreased on the average by 38 per cent in quantity and 27.6 per 
cent in value. Russia, on the other hand, has increased its export 
from 13,196,150 cubic feet to 19,996,450 cubic feet, or 52 per cent, and in 
value from $3,009,882 to $4,316,839, or 43 per cent. The United States 
showed also an increase from 8,567,850 to 9,519,600 cubic feet, or 11 
per cent, and in value from $4,828,843 to $5,170,165, or 17 per cent. 

Hewn and Round Oak Timber.—Since oak forms in value nearly 
half of all the hewn and round timber imported by England, it is 
registered separately. The part which different countries played in 
supplying this material during the five-year period between 1909-13 
is shown in Table 94. 


TaBLE 94.—ANNUAL Imports or Hewn anp Sawn Oak TIMBER FROM DIFFERENT 
CouNTRIES 
Pie oh ie ean ae a, SS 


Country Cu. ft. Per cent Value Per cent 
WniteatStates nso. oss es 7,315,450 (PRS $4, 223 ,820 66.0 
GRUSST aN os Mapes tance Bears eae 1,064,600 10.5 793,614 12.4 
Germany ane keen 771,600 no: 421,371 6.6 
Canada cme rcr tnt. vice Cte nen 389 , 950 3.9 317,364 4.9 
Austria-Hungary;>............ 297 , 900 2.9 485 , 253 ia6 
PAPAIN WER eat wee & 233 ,650 Pa 132 ,928 2a 
@thercountriess.4.44. 0.50... 50,250 0.5 26,449 0.4 

Totally an eeac tes Cee 10,123,400 100.0 6,400,799 100.0 


Se ee ee ee 

The United States was thus far ahead of other countries in the import 
of oak into the United Kingdom. European countries have exhausted 
their oak forests, especially Austria-Hungary, which not long ago was 
the chief exporter of oak into western European markets. Its place has 
now been taken by the United States. 

The share of Russia in supplying the market of the United Kingdom 
with oak timber was really larger than the figures indicate, since the 
bak timber exported by Germany to the United Kingdom was actually 
Russian timber. Russia, however, like most other European countries, 
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does not possess large supplies of oak timber and therefore her export 
of this species is bound to develop very slowly. 

Sawn Lumber.—The best indication of the competition of the differ- 
ent countries for the British market is their share in supplying sawn 
timber. Each country naturally aims to export sawn timber 
in preference to round timber. In 1900 Russia, Sweden, and 
Canada were almost equal rivals in supplying sawn lumber. Since then, 
however, the race has become uneven. While Russia by 1913 had 
increased her export of sawn lumber by 101.2 per cent in value and by 
95 per cent in quantity, Sweden and Canada had lost, the former 26.5 
per cent in quantity and 21.3 in value, and the latter 48 per cent in 
quantity and 27.1 per cent in value. The United States and Norway 
had similarly lost comparatively little in value, especially the United 
States, which compensated her loss by an increased export for the last 
two years—1912-13. British statistics separate the imported sawn lumber 
into only two groups: softwoods (conifers) and not enumerated (largely 
broadleaf). The softwood sawn lumber greatly exceeds the hardwood 
lumber. Thus during the five-year period, 1909-13, there was imported 
on the average 95.5 per cent softwood lumber and only 4.5 per cent hard- 
wood lumber. Exporters of sawn hardwood lumber were chiefly Canada, 
the United States, Russia, France, and Holland. The latter is evidently 
merely an intermediary in selling this kind of timber. The first place 
in import of hardwood sawn lumber is occupied by Canada (36.2 per 
cent), but Canada exports less valuable species, for instance birch, and 
therefore it is exceeded in value by imports from the United States. All 
other countries export comparatively small amounts of this kind of 
timber to Great Britain. 

Staves.—The import of staves into the United Kingdom on the whole 
is not great. Even during the last three years before the war when 
this import somewhat increased, its total value still formed but 3.5 
per cent of the total value of imported timber. British statistics do not 
separate the imported staves by species, yet this is very important in 
analyzing the import of this commodity It makes a great difference 
whether the imported staves are oak staves or softwood staves. Oak 
staves bring very high prices, while sawn staves of conifers bring prices 
even lower than sawn softwood timber. This explains why in Table 
95 Sweden and Norway, which export considerable quantities of staves 
to the United Kingdom, still occupy the last place as to the value of 
the exforted material. The chief exporters of staves as regards value 
are the United States and Russia. Both of these countries export almost 
entirely oak staves. Russia has perceptibly increased its export and dur- 
ing the last three years before the war brought it up to 46.6 per cent in 
quantity and 45 per cent in value. The United States has also increased 
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its export absolutely but not relatively. Germany has lost its im- 
portance in stave trade both absolutely and relatively. 


TaBLE 95.—ANNUAL ImporT oF STAVES INTO THE Unirep KiInGpoM FROM 
DIFFERENT COUNTRIES 


Country 1901-1905 pies 1906-1910 mee 1911-1913 acs 

Russia: 

Citi eee At 2,250,000 | 35.4 | 2,950,000 | 39.6 | 3,950,000 | 46.6 

Value ens, acer et $900,000 | 30.3 /$1,119,000 | 35.0 /$2,000,000 | 45.0 
Germany: 

Onl: tate aan tee 550,000] 8.3] 350,000] 4.7] 250,000] 3.1 

Value sche eee $565,000 | 9.0] $360,000 | 11.2 | $394,000 | 8.9 
Sweden 

Cuinit st Hee alee 650,000 | 10.6 | 1,450,000 | 19.3 | 1,800,000 | 21.3 

Value yee nee $156,000 | 5.2] $399,000 | 12.5 $511,000 | 11.5 
Norway 

Curd yc he ee 1,350,000 | 21.0 | 1,450,000 | 19.2] 750,000] 8.7 

Neale die een ete $375,000 | 12.6 | $423,000 | 13.2 | $238,000 | 5.4 
United States: 

Citi 4, Wey eee: 1,350,000 | 21.0 | 1,150,000 | 15.4 | 1,600,000 | 18.6 

Via lise erent $852,000 | 28.7 | $827,000 | 25.8 |$1,183,000 | 26.6 


a ee 

Tropical Timber.—Of the timber imported into the United Kingdom, 
teak and mahogany are of particular interest, since these species serve 
not only for the needs of the United Kingdom but also are objects 


of trade with other countries. 


Teak.—The average import of teak into the United Kingdom for the 
period 1900-13 is shown in Table 96. 


Tasuie 96.— Imports or TEAK 


Source 1900-1904 | *° | 1905-1909 ver | 1910-1913 od 
From foreign 
countries: 
LOnSiseeh ee ee 8,206 | 15.5 17,526 | 36.0 16,219 | 30.5 
Value $494,013 Le $1,174,768 32.0 | $1,282,354 28.1 
From English 
colonies: 
ROMS a sevintern icone 44,726 | 84.5 31,138 | 64.0 87,025 | 69.5 
VeiIe Mee ite $2,765,043 | 82.2 | $2,486,222 | 68.0 | $3 »147,365'| 71.9 
Total 
SONS. tare rte 52,932 | 100.0 48 ,664 | 100.0 53,244 | 100.0 
Value). .c. cree $3,259,056 | 100.0 | $3,660,990 | 100.0 | $4 ,379,719 | 100.0 
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The total import of teak is apparently stationary. Its value, however, 
greatly increased because of increase in price for this species, as its 
region of distribution is after all limited. The import of teak is chiefly 
from colonies, but within the last few years their share decreased, being 
compensated by increase in import from foreign countries, among which 
Siam and Java are the most important. 

Mahogany.—The import of mahogany exceeds in quantity the im- 
port of teak and is also distributed among English colonies and the 
colonies of other countries. Table 97 shows the mahogany imports for 
the period 1900-1913. 


TABLE 97.—AVERAGE ANNUAL Imports or MAHOGANY 


Source 1900-1904 | “P®" | 1905-1909 | *° | 1910-1913 | 7% 
cent cent cent 
From foreign 
countries: 
Cariiqen. ates TeSOveloOn me aoro 1/,9035650 || 39.6 | 3,252,600 | 57.3 
Walue sil.) hse oi $1,569,281 43.7 | $1,526,4381_| 38.6 | $2,585,951 Sa Uf 
From English 
colonies: 
Ouetivets secce 2,376,650 | 56.7 | 2,900,250 | 60.4] 2,426,900 | 42.7 
ASHI Sis RB eee aoe $2 ,023 , 272 56.3 | $2,424,602 61.4 | $2,053,936 44.3 
Total 
(Gigs tie eerie 4,183,800 | 100.0 4,803,900 | 100.0 5,679,500 | 100.0 
Value..........| $3,592,553 | 100.0 | $3,951,033 | 100.0 | $4,639,887 | 100.0 


As can be seen from this table, the quantity and value of import from 
the different sources have an alternating character. At times the import 
from English colonies is greater than from foreign countries; at others 
the reverse is true. Among the foreign countries France, Cuba, United 
States, and Mexico before the war exported large quantities of ma- 
hogany. The largest amount of mahogany came from West Africa from 
French, German, and English colonies. For the period 1900-13 African 
mahogany imports averaged $3,009,205 in value, or 75 per cent of the 
entire import of mahogany. The total import of mahogany into the 
United Kingdom as shown in the table is growing both in quantity and 
value. 

Othef Tropical Woods.—The average import into the United Kingdom 
during the same years of other tropical species besides teak and ma- 
hogany is given in Table 98. 

In the import of tropical species of this group the largest amount 
comes from foreign countries, particularly the United States, which 


188 FOREST RESOURCES OF THE WORLD 


TABLE 98.—AvERAGE ANNUAL Imports or OTHER TROPICAL Woops 


| 
Source 1900-1904 oo 1905-1909 f . 1910-1913 . = 
From foreign 
countries: 
Cu. ft...........] 5,553,650] 53.6] 5,879,900] 60.0] 6,570,250] 68.0 
Value. .........] $3,903,045 | 64.9 | $4,117,147 | 69.4 | $4,586,608 | 73.5 
From English 
colonies: 
Cia tae Ae 4,794,450 | 46.4] 3,909,750] 40.0! 3,079,950] 32.0 
Value $2,241,408 | 35.1 | $1,817,808 | 30.6 | $1,648,060 | 26.5 
Total 
Coie eee 10,348,100 | 100.0 | 9,789,650 | 100.0 | 9,650,200 | 100.0 
Value te eee $6,144,453 | 100.0 | $5,934,955 | 100.0 | $6,234,668 | 100.0 


a ee ee ee 
supplies 50 per cent of the entire import. The tropical woods imported 
from the United States do not originate there, but are merely reshipped 
through American ports. 

Imports from Russia, Exclusive of Finland.—Since all the statis- 
tics given refer to the pre-war period the imports from Russia include 
also the imports from Finland. Since Russia and Finland were the 
chief sources of imports into the United Kingdom and since Finland 
is now independent of Russia, it may be of interest to determine the 
amount of timber imported from Russia alone. The following table 
shows for the years 1901-11 the import of timber into the United 


TABLE 99.—ImMporT or TIMBER FROM Russta INTO THE UNITED Kingpom 


Import from 


Import from 
Russia and Finland| Finland alone 


Import from 
Russia alone 


Year 
cu. ft. 
1901. 120,322,350 
1902. 129,721,200 
1903. 140,206,100 
1904. 143 , 245,300 
1905. 1438 , 346 , 950 
1906. 163 , 336 , 300 
1907. 174,502,500 
1908. 195,319,050 
1909. 208 ,606 , 500 
1910. 220,184,550 
1911 218,994, 200 


Cust. 
50,498 , 400 
53,160,300 
68 ,921,450 
74,462,550 
65,283,950 
74,424,800 
64,565,450 
72,769,650 
71,262,100 
67 ,099 , 700 
72,982,700 


cu. ft. 
69,823 ,950 
76,560,900 
71,284,650 
68 , 782,750 
78 ,063 ,000 
88,911,500 
109 , 937 ,050 
122,549,400 
137,344,400 
153 ,084, 850 
146,011,500 


Per cent of import 
from Russia alone 


SARA ERESE 
AnNwDNORRODOO 
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Kingdom from Russia with Finland, from Finland alone, and from 
Russia alone. 

The export of timber from Russia into the United Kingdom, which 
was about equal to that from Finland in 1903 and even below it in 
1904, from 1905 began to increase so that by 1911 the import from 
Russia proper was almost double that from Finland. It may be of 
further interest to note that while the import from Finland remained 
stationary, the import from Russia proper showed an uninterrupted 
increase. This would indicate that the crowding out from the English 
market of the imports from France, Sweden, Canada, and partly from 
the United States, must be due entirely to the increase in exports from 
Russia, which up to the war was the chief source of supply of timber 
to the United Kingdom. 

Wood Pulp.—English statistics do not indicate separately importa- 
tions of pulp wood into the United Kingdom. Part of the pulp wood 
importations are included under pitwood. There are, however, statis- 
tics of imports of wood pulp into the United Kingdom separately from 
other wood and timber imports. Average annual imports of wood pulp 
into the United Kingdom during the five years 1909-13 amounted to 
the equivalent of 86 million cubic feet of standing timber. A small part 
of it has been re-exported, leaving 84,400,000 cubic feet for home con- 
sumption. The imports of wood pulp were distributed among the various 
countries as follows (in the form of standing timber) : 


From (Os afte 
INGEN A cage addon doo bat uaocsbntonporondsaemes mas 35,100,000 
ETE Certo sa eee i etre ee See Retr ar IA EE ea 31,500,000 
Other countries (mainly Russia and Germany)......---. 8,600,000 
(OPS G CY eae Man ein fag IB wh eee OS ye A ere ele 6 , 500,000 
INeewihotn Glan dons quakes i fereerce aerobic tta ieatene ere 2,700,000 


Of the total, 55 per cent was mechanical pulp and 45 per cent 
chemical. Of the mechanical pulp the total imports were 483,000 tons 
(equivalent to 48 million cubic feet of standing timber) of which 
Norway supplied 290,000 tons, Sweden 93,000 tons, and the British 
Empire 91,000 tons, including 64,000 from Canada and 27,000 from 
Newfoundland. 

Of chemical pulp 377,000 tons (equivalent to 37,700,000 cubic feet of 
standing timber) were imported. Sweden was the chief source, with 
231,000 tons. Norway supplied 66,000 tons and other foreign countries 
80,000 fons. The imports from the British Empire, therefore, which 
were wholly mechanical pulp, amounted to only 11 per cent of the con- 
sumption of the United Kingdom. ; 

The reason for such small import of wood pulp from other parts 
of the Empire, as in the case of pit props, is due not to shortage of 
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supplies but to other economic causes. As a matter of fact, Canada 
has recently become one of the principal pulp and paper producing 
countries of the world. Yet she found it more profitable to send the 
bulk of her exports to foreign markets. The total exports of wood 
pulp from Canada averaged for the last few-years 430,000 tons. Most 
of it has so far gone to the United States. The largest quantity exported 
from Newfoundland in any one year was 50,000 tons in 1914. The total 
exports of pulp from Canada and Newfoundland in 1914 amounted to 
over 480,000 tons. If this were all imported to the United Kingdom it 
would satisfy 56 per cent of the average United Kingdom requirements. 
As a matter of fact, even this export from Canada and Newfoundland 
does not represent the total output of wood pulp material produced in 
those countries because in 1914-15, the year of greatest export of wood 
pulp, 1,010,914 cords of pulp wood were also exported from Canada, all 
going to the United States. Since 100 cords of wood produce on an 
average a little over 77 tons of pulp, these 1,010,914 cords of pulp wood 
exported from Canada to the United States represent about 780,000 tons 
of pulp. Thus the Canadian export of pulp and pulp wood in 1914-15 
represented about 1,230,000 tons of pulp; adding 50,000 tons from New- 
foundland it will be seen that the actual exports of pulp from the 
Empire in 1914 were nearly 1,300,000 tons. This is over 50 per cent 
in excess of the requirements of the United Kingdom, yet the United 
Kingdom itself received only 11 per cent of the pulp it consumed from 
Canada and Newfoundland. 

There are several economic reasons for this: (1) The cost of freight. 
Freight rates for wood pulp are higher to the United Kingdom from 
Canada than from Norway and Sweden. On the other hand, freights 
to the United States are lower from Canada than from Scandinavia; 
(2) the Canadian mills are mostly equipped at present for the manu- 
facture of wet pulp, whereas 90 per cent of the chemical wood pulp 
imported into the United Kingdom in recent years was in the “dry” 
state; (3) the cost of production in Scandinavia is lower than that in 
Canada, the difference being due not so much to difference in the rate 
of wages as to lower initial capital charges and lower rates of interest. 
It is not likely that the existing conditions will change materially within 

the near future, and therefore the United Kingdom will still find it more 
profitable to import pulp from northeastern Europe, and Canada to 
export pulp to the United States, re 

The Most Important Timber Ports of the United Kingdom — 
Table 100, based on official statistics of wood and timber imports. into 
the United Kingdom through the various ports, gives a fairly. clear 
idea of the importance of the different ports in the international 
timber trade. The largest importer of wood and timber is London. It 
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receives nearly 17.5 per cent of the entire timber import to the United 
Kingdom. It is followed by Cardiff, 12 per cent; Hull, 9.4 per cent; 
Liverpool, 6.2 per cent; Hartlepool, 5.5 per cent; Manchester, 5.5 per 
cent; Newport, 3.9 per cent; and Newcastle, 3.8 per cent. In the aggre- 
gate, these eight cities import 64 per cent of the entire import to the 
United Kingdom. By value, the cities follow a different order, since 
such ports as London, Liverpool, Hull and Hartlepool import more 
valuable sawn lumber, while others, with Cardiff at the head, import 
round timber of small value and mining props. A comparison of the 
imports through these ports for 1913 with 1909 shows the changes that 
took place within the last five years before the war. For the great 
majority of them there was a marked increase in import which cor- 
responds to the general increase of all kinds of timber to the United 
Kingdom for that period. 


Tas_eE 100.—Imporrs or Hewn AND Sawn LumBer INTO Great BRITAIN FOR THE 
Years 1909 anp 1913, By Ports. Sawn Lumper Incuupes Spiit, PLANED, AND 
Dressep Lumser AnD TiEs, But Nor Staves ok Woop MANUFACTURES. (QUAN- 
TITIES IN THOUSANDS OF Cusic FEET.) 


1909 1913 
Port 
Hewn Sawn Total Hewn Sawn Total 
PAD OLY St WatHice oi cekes seis jarciele iste [labo terayatacouapel <1 85 Slr teseecen sree ae 89 89 
( Baweae Gh ol Ree, 6 BiGermotnolnnebal lo Minis eka arc 122 DOM Mh oct aoe ole ate 166 166 
Barrow-in-Furness......... 1,877 746 2,623 1,409 1,814 3,223 
Sb rswtoee se rte eerste tonseete onal ako tinkecsttaloors 285 Daly a rsa ete 401 401 
ES Ey laenayects ay eceheyciateveLvese c= 3a 258 650 SOS ian etns at ates 2,459 2,459 
IBOStonis 6. «22 RR ee eee 1,557 753 2,310 642 1,922 2,564 
PRE RRCA VLE OIS «, cisieraist osc, cust ade anctalfors: eaves 712 FAS. ive cipoate, «eae 779 779 
PETAR OR eraye = claichecei says wikis ano dus oes 6,661 GsOG0) Nitrate vcsccs 7,842 7,842 
COTE tare are ohasehiovicer a0 av aiatrone 45,338 9,113 54,451 57,144 9,167 66,311 
Garclivanren sierra se cele soil Coiplaisaisearcte 49 AQV El racers ini 29 29 
(GEST USES Gas Gl Ciao a Orreien ero AG} Reno oee oceans 64 GAL Pll nsercotae ohetets 132 132 
(GASTON RISC nen Sar eae peo taal EL DEA : . 160 TOO Millets ncyectcesee 136 136 
heater ete aie cia eae ities are sie 105 TOS: iia sae egvare 121 121 
@olchester mater cone kr clloeim ates aiatrs 207 DO Tis A ettoraetsie  niaters 233 233 
MO OMOR CE hat clare ce ioe rae e hao io cie See arabs 210 SIGs Wah Anierctx 247 247 
Mare miout liars ct rciscole alepeeusntel|ielstetbereie hele 52 DQ bvalemucsyanteners 78 78 
Oya gS dh ORG OO le COE EEO] CP aocuNciackions 189 I Kot Te eigencreme cere 648 648 
EEO CONTA ee retention av cieekovene eeret 543 SABE NE heat eres 614 614 
abiOu tiie ata ser <ate set a -ieilleictereberaretosts 122 he tl erecet etre: 179 179 
PAN ONSMAMIY ou shaiiejiene je vrais rere) aye | \eilelolelnlx viele te 85 SO avatars teaatniare ets 70 70 
IGOE MOOR. a,c c-eske syacavet wun’ eras 19 1,375 DOE GR es ct e ce tevnnbue 651 651 
TROSHGA Ase one. Os he oe SRP OInecO) [DSO pcre cee 128 SDS | eerecanicets eae 129 129 
Gloucesteniiccccvesieje ome hades. 574 9,682 10, 256 1,165 8,784 9,949 
POOLS i rox eis Cs Ras Ree PC ele Mires elaielis 427 ADT aiesesterlereya 671 671 
Grimsby... ff7.....00 0000: 2,560 12,161 14,721 7,713 13,350 21,063 
Hartlepool, West.......--- 19,563 7,166 26,729 20,434 8,345 28,779 
ITO hoc onan nese den c4e| |p aomans. alsa 98 i ivaaamcor oe piloemc don aa eis ogee ebs 
PELUY Meets eee rato ne, shereieuey ate 13,223 30,112 43,335 16,811 34,045 50, 856 
iaGhie ehachomoedqaeccuord nopr0eor.sGr 817 B17 |... e eee eee 1,194 1,194 
Grau tains oe conpecee ool ce canda 2,514 2,514 |....--5000- 3,269 3,269 
ERNCASLER Wlusianeitie cictorate: sie [ld cues a a eloreiers 281 PII hosing Bont 31 31 
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Tas LE 100.—Imports or Hewn AND SAwn LuMBER INTO GREAT BRITAIN FOR THE 


Years 1909 anp 1913, By Ports. 


Sawn Lumper Incuiupes Spuit, PLANED, AND 


Dressep LumspeEr, AND Tres, Bur Not Staves orn Woop MaAnuracturgEs. Con- 
tinued. 
1909 1913 
Port 
Hewn Sawn Total Hewn Sawn Total 

ittichamptonerye war eile en ree ae 267 200 ~ Nee. einei ee 155 155 
Riverpool..wycoet scene 5,882 21,384 27, 266 9,513 25,763 35,276 
Tilanelly.. (ceive nae ene 182 517 699 52 662 714 
hondoiae ny crss amie oles 12,903 66,710 79,613 13,518 82,630 96,148 
Towestolts 2 econ wvort sateen 346 1,218 1,564 327 1,481 1,808 
Mian cliester src -scvstessa ee test 4,295 21,020 25,315 5,281 24,735 30,016 
MiarypOrt sisecme, teh ioaate opete roe tes atenn ame ete 81 SLC eae eee 70 70 
Middlesbrough............ 1,998 677 2,675 1,393 666 2,059 
Milford) sig. aerate Siare ct amen 2 149 151 8 144 152 
INewcastle <4 0 isa certnttis 9,196 7,159 16,355 13,630 8,117 21,747 
INewhaveDiescstec siscs Omran & | \heae ee evo elena 841 S41 linkeseatees 876 876 
ING wD OF Chis sess syave co vpcdteonccoeces 14,136 3,205 17,341 18,326 3,492 21,818 
PtasGOWir.jo << gic ern esac tlhe toon eas 41 Cay ede aoe 42 42 
Benzante. sis iscsi tae 1 107 LOS Wels tsoeye 0 ae 36 36 
Plymouth) icaeaeeen ect 143 2,213 2,356 535 2,608 3,143 
POOlG oars evan ener eer eons renee 1,172 LOT 2" We Sena 1,145 1,145 
(Portsmouthnsse see oe 135 1,282 1,417 166 1,368 1,534 
PortiPalbot.aaseek oe eae 3,996 246 4,242 3,788 244 4,032 
Preston’, <1: /0 deeds ican ee eee 4,219 Ay 210 es Waa ee 5,427 5,427 
Ramsgate iesirc yc 2 cr oes aoe) tose se ie 219 AN Wala ie, 5 Penge ees 232 232 
Rochester....... Pane ma eer 98 146 244 96 230 326 
Sosrborough fo aa... nota ers 48 gS Sah ah i ar 47 47 
Shorehani..).\gan esos oa fall ueeio color 571 Ly @ el eek ech oe tore 694 694 
Southamptone eerie cece 361 3,670 4,031 339 3,399 3,738 
COCKE ON. erodes oxen De eco us era omen ere 122 Dal ee Rael 81 81 
Sunderland) -Genenon crews 2,913 2,483 5,396 3,698 2,557 6,255 
Swansen:. pce oeis tusks rks 6,216 2,813 9,029 8,091 3,172 11,263 
Teignmouth: 6.552 vencia sealer ata 219 PA A RSE ers ae 182 182 
(DEOLO)sveptawest cnet mice es 111 701 812 80 822 902 
Weymouth seh ecctncese ve cilnaenangrarine t 267 ZOP Giikee crs oe eens 294 294 
Witty. ocr evan tiene aroeliae ote eee 34 Sat Poe. ene 56 56 
Whitehaven: ser atauescs 191 494 685 ENG 258 573 
Wiisbeach...to.Gceta ene suena ten 227 2,113 2,345 112 2,203 2,315 
Viarmouth seri iatiecce sere 176 3,516 3,692 312 4,653 4,965 

Total, England and Wales} 148,477 235,598 384,075 184,898 276,136 461,034 
Gantlotowns aces sre cine cate at laacte segmetranen 34 Sai eae cp ee 37 37 
Douglas cook came tern yo be eames 103 LOG er ere there ere 185 185 
RATS OY, eben tvacd ctr sie motions all racasste tea cathe | See he ea ee ea eee ee 14 14 

Rota] she Of WAN cay ice aes sea 137 UST Whereas ei 236 236 
Aberdéenye iin shaun aati 1,611 2,212 3,823 2,085 2,102 4,187 
AUlOG TS Accomarer W craieeee 2,133 287 2,420 3,482 137 3,619 
Arbroath cy seraea.ae ahah cae ee 46 yA ae eye atte 3 3 
Ardrossai: hina atime mec 1,407 920 PR eee Be oo 1,143 1,143 
AT Sc pinir ta lest Tee eae 203 727 930 512 921 1,433 
Beet eos scscicintaahaete tag Roeral reins eae 23 28 Maayan ae ee le Biel eer sfc [fe 
Barrowstoness..... ....... 7,697 325 8,022 10,881 970 11,851 
Burntisland..0 se eee 611 15 626 AOS terete ried My 320 
POUNGOG «: «ani fhainde Bde eee IR eee RPO 2,613 2 OLS: le Seceaneeien 3,591 3,591 
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TasBie 100.—Imrorts or Hewn AND Sawn LumBer Intro Great BRITAIN FOR THE 


Years 1909 anv 1913, By Ports. 


Sawn Lumper Inciupes Spiit, PLANED, AND 


DresseD LumBerr, aND Ties, Bur Nor Staves or Woop ManuracrurEes.—Con- 


tinued. 
1909 1913 
Port 
Hewn Sawn Total Hewn Sawn Total 

raserburaies stciicte ces eC ue eae 237 DSTA ile ane hee 264 264 
CGlasvommcn: funkiest ee 1,309 6,287 7,596 2,725 7,244 9,962 
Grangemouth: ............ 2,720 11,507 14,227 5,575 12,437 18,012 
GEATCOD ayant eee sees ook 841 390 1,231 2,385 330 2,715 
Greenocket semis atc 261 1,936 2,197 293 1,590 1,883 
TN VOPRESS erericge saree ee 31 340 371 25 520 545 
LER EER Ves cera ie airy ae PR ct | lege cece eae 207 OLY sr baat de, fe tog 339 339 
Warkealdy.a.s.csrec one ei tars ae 19 26 AD pallies «Sepa Call eaters aediceee all openers eee 
iscckw tHe eerens ci eh ns ecu ne fas isa eria ete 43 AST MEO Dn pn & 57 57 
1 GST eo) ee a acre eas 337 5,005 5,342 359 6,088 6,447 
TBARS Al tok hae ROR teen SES | aw CRE, Mister 87 Sie are eet 210 210 
INGEN Le Geo oc inerre eone 1,632 1,002 2,634 1,128 985 2113 
IMIOMTBHOSE sin seek tae arneeeeit hie weasel 397 S90 Ae Rea 404 404 
PPOrtinreds en yrs bie hire e ete Shee lie roaee ee 211 PAN geal ence ec eee ke 158 158 
WOterheaGinn erates pombina sooo ens ote 228 PAM Werrin nt Ccoten 6 327 327 
SCOLNOWAY he cae aise lees See ee 28 Rial Cee tae At 80 80 
RSDEAMEACT aeyepy tains cer us ctemrel acon toe ines 1l 1 Ly sd PEs caters oem hee 13 13 
PRVOOTUM oes hdc Oer rem cae ole ebeers eto 82 S25 | Nec. ea 139 139 
AAV Ss Re ee cot ea Sree 20 201 A a pert See 225 225 
PRL CO Wily. cwaciieed. d cacrtuarene ota eyttaieeieenidanss 19 oe he Fe area ee Peel ROI Reema (eC ac cree ae C 

Total, Scotland 20,832 35,412 56, 244 29,770 40,277 70,047 
Bellasten ener aces 571 5,819 6,390 838 6,616 7,454 
Coleraine scan ie cuaio tenn free eas 45 AS Wein decciebe ton te 34 34 
METER oy shes aie chs case os hon a Ee cet A ca 1,347 1,347 18 1,469 1,487 
Hida tie clas cere esses aranse eo 2 eed | cece ous, Lamers | amv pe Pear ep ciel terete atoteye ayetcall etie’s mister eeauee 20 20 
SAT Gace aero en 423 4,583 5,006 268 4,204 4,472 
TDG CNG reece en 146 63 ZOOM te eec hrc tew cys 400 400 
(CET EEN ELC cic) Cie ne cee ER RE pene TO era 133 1ST PA eS aie > ee 204 204 
| EPO a or ee pie acta ie Reena er 812 812 2 1,513 1,515 
Mon OUICOEEY: 305 sos a ced Mreeectreiiisgeys eh csceerensoate 610 GLO Gale ee kee e 738 738 
IN ENVAAZ SS ay tke CENCE Roe oLa re PERE me Pra een Meeerteea cr 286 OSG alte ener 239 239 
KG DELCO CNS mettre nde tilde eas year, ah 99 (hey hows. teen eto oe 73 73 
SUN EZ0NS erry cht ee RON nr aca Re eee ee | encanta 175 Mor lence ees 124 124 
OOS crater creer sit ee encke ol cde Saale aie Sore 294 DOA Wyte ee atone 255 255 
WWW emrOorel rs tyny-Pas pccatets atcneiic tesco atdis to 489 woo? ae ti oie 9 cent 526 526 
‘SSE OTA ts, Go Oia beat olen een € llntersy rearuIeSe |oeteren gee otl ina BincyaetomN) [oo Ue coo 50 50 

pEotal ireland: tos ccj cus o 1,140 14,755 15,895 1,126 16,465 17,591 

Grand total)... us<3--. 170,449 285,902 456,351 215,794 333,114 548,908 
England and Wales........ 148,477 235,598 384,075 184,898 276,136 461,034 
berate lane erties cic eM aa er censtir alin, oles 137 US TaN Mea ttcutorgcatet 236 236 
BScotlandiea services eas 20, 832 35,412 56, 244 29,770 40,277 70,047 

Treland... I. Sawetepecius ui ek 1,140 14,755 15,895 1,126 16,465 17,591 


Probable Future.—The United Kingdom, with highly developed 
wood-using industries and only a small area of forests within her own 
boundaries, must continue to import large quantities of timber from her 
colonies and protectorates, as well as from foreign countries and their 
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colonies. A most significant fact, however, is that the colonies of Great 
Britain on the whole play a comparatively insignificant part in importa- 
tions of wood and timber as compared with the importations from foreign 
countries, particulary northeastern Europe. In spite of an enormous forest 
area of some 1,376,000,000 acres (including the former German colonies 
in Africa) within the boundaries of the British Empire, the United 
Kingdom utilizes those resources only to a limited degree and turns 
to foreign countries for making up her deficit in timber. What share 
will these enormous timber resources have in supplying the future 
timber requirements of the United Kingdom? Will the requirements 
continue to be supplied by northeastern Europe or will the latter be 
gradually replaced by the timber resources from other parts of the 
British Empire? First among the reasons for the backwardness of the 
British colonies in supplying the markets of the mother country is their 
remoteness. Because of the distance only those species and grades of 
timber can be profitably imported which, because of their high price on 
the English market, can afford to stand the high cost of transport. 
The nearest eastern port of Canada, Halifax, is 2,485 nautical miles 
from the British Isles. The other forest possessions of Great Britain 
are at even greater distances—West Africa, 3,500 miles; West India 
(Bombay), 6,000 miles; Burma, 7,500 miles; Australia (Sydney), 12,235 
miles; British Columbia (Vancouver), 14,614 miles. 

Of all of these colonies, only Canada has coniferous species, which 
are particularly valued for structural purposes in England because with 
their lightness and softness they possess sufficient strength and dura- 
bility. Such excellent species as eucalyptus, greenheart, and others, have 
advantages over common coniferous species in hardness and durability, 
but because of their great. weight and hardness require larger expense 
in utilization and therefore are less adapted for common construction and 
for every-day use in trade and arts. Furthermore, the tropical and 
subtropical colonies do not offer most favorable conditions for efficient 
timber utilization. On account of the hot climate the wood cracks so 
badly that logs of enormous dimensions in the final result barely yield 
sizes suitable for ordinary boards, ties, beams, etc. Because of the 
great waste, the prices are very high. 

These geographic and climatic handicaps will always remain an 
important factor in the efficient utilization of the timber resources of 
the British colonies. There are, however, other temporary causes which 
will postpone for some time the utilization by the mother country of 
her colonial timber resources, Among these are the sparse population 
and lack of means of communication. British possessions in Australia, 
Africa, and Asia abound in virgin forests, and yet the same colonies buy 
considerable quantities of northern European and American coniferous 
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timber which successfully competes with the native species. The reason 
for that is the comparative inaccessibility of the local forests and there- 
fore the high cost of transport to places of consumption. Furthermore, 
the lack of labor also adds to the cost of exploitation, with the result that 
it is more profitable to bring timber from Sweden or British Columbia, 
thousands of miles away than to cut and saw it on the spot. Where 
the colonies are densely populated, as is the case with British India, 
the timber resources are barely sufficient for the needs of the native 
population. 

The situation of Canada is different from that of other colonies of 
Great Britain. It is comparatively near to the mother country and its 
forests contain the species which are required by the English market. 
The forests of Canada, however, especially in the eastern part where 
they have been utilized longest, are now greatly depleted. With the 
depletion of the timber resources of the United States, Canadian 
timber finds a more profitable market in the United States because of 
its proximity and very cheap means of transport. Should Canada bring 
her forests under management, with her large forest area and still com- 
paratively small population, she could supply the needs of European 
countries, but this would take time and certain favorable economic 
conditions. 

An enormous source of supply of species and grades particularly 
suitable for English needs is British Columbia. Although the Panama 
Canal has reduced the distance between Vancouver and Liverpool from 
14,614 to 8,859 miles, still the distance is too great to permit of the 
shipment of any but the better grades of timber. Shipments from New 
Orleans and Pensacola, which are only half as far as Vancouver from 
Liverpool, are limited, because of the high freight rate, to the more 
valuable grades of lumber. Much more is thus true of shipments 
from Vancouver. Although the Panama Canal may facilitate the com- 
petition of Canadian timber on the European market, a large part of it 
will find an outlet to the Pacific Ocean and the markets of the Far East, 
China, and Australia. 

From all this we may safely infer that under the present economic 
conditions it is not likely that Great Britain can utilize the resources 
of her own colonies to better advantage than the timber from foreign 
countries lying closer at hand. This deduction finds confirmation in the 
considerable reduction of the imports to the United Kingdom from her 
colonies,“and especially from Canada, during the last decade before 
the war. 

Movement of the Price of Timber.—Since the United Kingdom 
buys nearly 92.6 per cent of her wood and timber from all the countries 
of the globe, the wood prices in the English market affect practically the 
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whole world. It will therefore be of interest to compare prices for 
the different kinds of wood imported over a long period of years. The 
following average annual import prices for several kinds of timber by 
decades from 1853 to 1913 are borrowed from the Joint Annual Report 
of the Forestry Branches for 1912-13, published by the Board of Agri- 
culture and Fisheries, Office of Woods, Forests, and Land Revenues. 

It is noticed that the price of hewn timber fell consistently through- 
out the whole period. Saw timber fluctuated, reaching its lowest point 
in 1883-92, but subsequently reaching its highest point since 1853-62. 
Staves are of small importance compared with the other two items 
but they too reached their lowest point in 1883-92. If the quantities 
and values of all three kinds of timber are totaled for each decade it 
appears that the average price per cubic foot fell consistently until 
1883-92 and since then there was an upward tendency, as may be 
observed from the following table: 


Price per cubic foot | 1858- | 1863--| 1873- | 1883-.| 1893- | 1903- 

Beg ae een dl eal ea 1872 1882 1892 1902 1912 
Few ae ee $0.33 | $0.31 | $0.27 | $0.21 | $0.19 | $0.18 
Sawae. ieee Bits Met 0.25 0.26 0.22 0.24 0.27 
Stavesra hoa ee 0.72 0.88 0.59 Oat}. 0646 0.45 


During the war, of course, the prices increased enormously. Thus, 
taking the average prices of 1909-13 as 100, the average price of 
hewn timber was 181 in 1915 and 241 in 1916; pitwood 186 and 287 
and staves 131 and 199, respectively. Since the war prices were abnor- 
mal they can not be considered as indicating the natural trend in 
the United Kingdom. The movement of prices of timber in com- 
parison with the price level of other commodities is graphically rep- 
resented in Fig. 8. The fact remains that in spite of certain fluctua- 
tions the actual prices for wood and timber in the United Kingdom 
just before the war were lower than several decades ago. In timber- 
exporting countries which are devastating the forests, or timber import- 
ing countries less favorably situated as regards transportation facilities, 
no such lowering of timber prices can be recorded. There may be several 
reasons ascribed for these movements of prices. It is doubtless safe to 
ascribe the general fall in price until the decade 1883-92 to the great 
development in transport facilities in the second half of the 19th cen- 
tury and to the opening up of very large new sources of supply. In the 


FOREST SITUATION IN EUROPE 197 


case of hewn and round timber it may also be accounted for by a change 
in the kind and quantity of logs imported. In the 70’s the importations 
consisted chiefly of large logs, while in more recent times the timber 
imported was generally of smaller sizes and a great deal of it was for 
mine timbers and pulp. The tendency for the prices to increase slightly 
since the period 1883-92 may be due to the exhaustion of many virgin 
forests and shrinking of the sources of supply, as is indicated by the 
decrease of importations from Norway, Sweden, the United States, and 
Canada, as well as to the development of industries and, therefore, 
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Fic. 8.—Movement of timber prices in comparison with general commodity prices in the 
United Kingdom, 1857-1916. 


greater use of wood and timber in the exporting countries themselves. 
Furthermore, the course of prices of timber during the last century has 
been affected also by the general movement of prices. There is a gen- 
eral consensus of opinion, however, that the quality of timber on the 
market is becoming on the whole progressively inferior, and therefore 
while actual prices may appear lower than the prices of several de- 
cades #0, when the quality is considered they may be the same or 
relatively even higher now than before. 

The enormous increase in prices during the war brings out the great 
dependence of the United Kingdom on foreign sources of supply, and 
points to what may happen to the prices if the sources of supply become 
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exhausted or for some other reason less accessible to the market of 
the United Kingdom, 

The Forestry Movement.—The growing realization in the United 
Kingdom of the dependence of her lumber and wood-using industries 
upon imports from foreign countries, together with the fear of the 
possible exhaustion of those resources, led to the movement for increas- 
ing the forest area by planting some of the mountain and moor lands. 
The movement dates back to 1885, although public inquiries on the man- 
agement of the Crown forests were held as early as 1833, 1848, and 1863. 
The Select Committee of 1885-87 was, however, the first of a series of 
committees which considered forestry from a national standpoint. The 
experience which the United Kingdom went through during the war in 
procuring pit props, so essential for her mining industry, and other 
timber, intensified this movement. It finally culminated in 1919 in the 
appointment of a Forestry Commission, which is to carry out the plan 
outlined in 1918 by the Forestry Sub-committee of the Reconstruction 
Committee. 

The plan provides first for making the United Kingdom independent 
of imported timber for three years in an emergency. This necessitates, 
in addition to improving the yield from existing forests, the afforesta- 
tion of some 1,770,000 acres of land. The average rotation decided upon 
is 80 years. Two-thirds of the entire area should be planted in the 
first 40 years. The area to be planted in the first 10 years is to be 
limited to 200,000 acres in view of the difficulties that may be 
encountered in the beginning. 

Of the 200,000 acres to be planted during the first 10 years, 150,000 
acres are to be planted by the state and 50,000 acres by public bodies 
and private individuals, assisted by grants of cooperation between them 
and the state. The estimated cost for the first 10 years is $16,645,500. 
The total investment during the first 40 years will amount to $72,900,000. 
After that time the enterprise is expected to become self-supporting. 
The afforestation plans of the United Kingdom have thus assumed 
definite form. 

The Forestry Commission during 1920 planted 1,500 acres of land 
in various parts of the country. In 1921 it was planned to plant 5,600 
acres. A large proportion of the planting in the United Kingdom is to 
take place in Scotland, where there are extensive lands highly suitable 
for forest purposes which may be acquired at very low prices. Similar 
tracts of land in the northwestern part of England, embracing the coun- 
ties of Cumberland and Westmoreland, are being marked out for forest 
development. The greater portion of these lands is not suitable for 
agricultural purposes. It is estimated that an average yield of 60 cubic 
feet per acre per annum may be obtained from the poor and medium 
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quality land. Allowing 30 cubic feet to the ton, two tons of forest 
products are expected from each acre each year. The program provides 
that no more grazing land shall be acquired for forest purposes than 
will reduce the meat supply of the country by 0.7 per cent at the end 
of 80 years, and that nothing shall be done to disturb the land on which 
sheep may be extensively and profitably raised. 

It is of interest to consider to what extent this afforestation program 
of the United Kingdom will affect her imports from foreign countries 
and may influence the handling of the forests in the countries which 
supply the bulk of English requirements. There are many forest experts 
in the United Kingdom itself who are strong advocates of the afforesta- 
tion program, but for social and national reasons rather than for busi- 
ness considerations. A. C. Forbes, Chief Forestry Inspector of the 
Department of Agriculture for Ireland, who made a careful study of 
the financial aspects of afforestation, comes to the conclusion that of 
the three types of land suitable for forest planting the better lands 
promise a net revenue of $1.68 per acre per annum. The yield from the 
intermediate lands at the prevailing prices for wood and allowing 
interest on the capital invested of 3 per cent, represents a loss of $2.53 
per acre per annum. On the poorest land there may be expected an annual 
revenue of $0.13 per acre. Since the better lands are level valleys suit- 
able also for agriculture, the hilly lands embracing the intermediate 
and poorer soils will make up most of that available for forest planting. 
Since the revenue from the better lands is lower than present revenues 
from agriculture, for which they are now used, and the revenue from 
the poorest land is about what it yields now managed for game, the 
profitableness of the afforestation program as a business enterprise may 
be questioned. ‘This is particularly true since coniferous forests about 
50 years of age well situated as regards transportation to ports may 
now be bought in Sweden for much less than it would cost to grow 
such plantations at home. At the time of hearings on the afforestation 
program some experts expressed the opinion that the value on the open 
market of the timber that would be obtained from the area of 150,000 
acres, to be planted during the first 10 years would be only one-fourth 
the cost of growing it. 

It may therefore be safe to assume that, as long as the economic 
conditions remain as they are now, the United Kingdom in normal times 
will find it more profitable to secure its raw material of wood and timber 
from fofeign countries. Conditions, however, may change within the 
next 25 years when the prices for timber, especially pit wood, may reach 
levels that would make it more profitable to grow it at home than to 
secure it from abroad. This is particularly true of pit props, which are 
of vital importance to Great Britain. The price for such material, 
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which is so extensively used in the manufacture of wood pulp and for 
mining timbers, is rapidly increasing and several countries have 
attempted to prevent the export of such young timber from their forests. 
Canada, Sweden, and Finland have an export tariff on small coniferous 
timber; Russia before the war adopted similar measures. These were 
temporary measures, but will undoubtedly become permanent in time. 
Because of the demands for spruce for pulp wood the small-sized spruce 
logs command the same price as pine. Under such conditions the 
import of small-sized coniferous timber to the United Kingdom may be 
greatly curtailed, and it is just the kind of material that can be most 
quickly grown at home. On the whole, therefore, it would seem that 
the afforestation program in Great Britain will not materially affect, at 
least for a generation, the amounts of timber that she will need for 
maintaining her industries. 

In connection with the afforestation plan, the committee has also pro- 
posed the revision of the taxation of forest property and of the railway 
freight rates. 

The Forestry Commission consists of eight members appointed by 
the Crown for a period of five years. Three of the commissioners are 
paid officers and one of them is a technically trained forest officer. The 
country is divided into three districts in charge of assistant commis- 
sioners, one for England and Wales, one for Scotland, and one for 
Ireland, with offices in London, Edinburgh, and Dublin, respectively. 
Under the assistant commissioners are divisional officers. England and 
Wales have five, Scotland four, Ireland two, each with a definite terri- 
torial charge. The divisional officer is an experienced forest officer and 
has as assistants junior forest officers. The divisional officer is responsible 
for all state forestry work in the division as well as for advice to private 
owners. Aside from the main purpose of the Forestry Commission— 
reforestation of non-agricultural land—it has general control of forest 
education, forest research, and publications. The Commission meets as 
a body once a month for the decision of matters of policy and to review 
progress. 

Forest Activities of Municipalities and Private Owners.— 
Although until recently the state has done very little in the practice or 
encouragement of forestry, municipalities, corporate bodies, private com- 
panies, and private owners have shown considerable enterprise in forest 
matters. During the last half century municipal bodies have come more 
and more into possession of large tracts of hilly country which serve 
as catchment areas for their water supply. Dr. A. Henry, in a recently 
published book on “Forests, Woods and Trees,” enumerates catchment 
areas aggregating 1,451 square miles in which the water rights are held by 
250 local authorities and 14 private companies. Of these 88 local author- 
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ities and one private company own 28614 square miles of the land 
itself, or more than one-fifth of the whole. Eight local authorities have 
adopted schemes of afforestation, and 934 square miles had actually been 
planted by 1918. The municipalities which have plans for afforestation 
are as follows: 

Corporation of Manchester. 

Corporation of Liverpool. 

Corporation of Leeds. 

Corporation of Birmingham. 

Bury and District Joint Water Board. 

Middle Ward of Lanark District Committee. 

Edinburgh District Water Trust. 

Dundee Corporation. 

Some university colleges and same state departments, such as the 
Duchy of Lancaster, Duchy of Cornwall, and Ecclesiastical Commis- 
sioners, are also holders of woodland. The total area is approximately 
34 square miles The activities of these bodies have consisted chiefly in 
maintaining their existing woodlands, although the Duchy of Cornwall 
has recently begun planting at the rate of 250 acres a year. The plan 
calls for the ultimate afforestation of some 8 square miles. 

Societies Interested in Forestry.—There are in the United King- 
dom a number of societies which have kept the interest in forestry alive 
during the many years of inaction on the part of the state. Among these 
are the following: 

The Royal Scottish Arboricultural Society, founded in 1854, and now 
comprising 1,750 members. Its work so far has been educational in 
character. The Society’s principal publication is the “Transactions,” 
appearing twice yearly. 

The Royal English Arboricultural Society, founded in 1882. The 
Society has nearly 1,400 members and its purpose is the promotion of 
forestry in the United Kingdom. The Society publishes a Quarterly 
Journal of Forestry. 

The Irish Arboricultural Society. This Society is similar in char- 
acter to the Royal Scottish Arboricultural Society and the Royal Eng- 
lish Arboricultural Society, except that its activities are confined to work 
in Ireland. 

Closely connected with the arboricultural societies are the English 
Forestry Association and the Landowners’ Cooperative Forestry Society 
of Scotfand. 

The English Forestry Association has for its purpose the organization 
of the market for British timber by encouraging increased demand 
for forest products and by bringing together the producers and consumers 
of timber. 
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The Landowners’ Cooperative Forestry Society of Scotland, which 
is now about nine years old, aims at obtaining by collective effort results 
which could not be realized by individual members. Its purpose is 
frankly commercial. Since private timber owners are usually at a dis- 
advantage in disposing of their timber, the Society provides experts for 
its members for estimating their standing timber, advising them as to 
the most advantageous prices obtainable for their products and devising 
new outlets for the manufactured products and means for cheapening 
the cost of timber production. It helps its members in the proper grading 
of timber. 

There are several other societies in which forestry forms a smaller 
or larger part of their activities. These are: 

The Surveyors’ Institution (founded in 1868). This has a section 
dealing with the management of timberlands. Members of the Institu- 
tion are frequently called in to report and advise on matters affecting 
forestry. The “Transactions,” published by the Institution for the 
past 50 years, contain many papers and discussions on forestry. 

The Land Agents’ Society (founded in 1902). This Society has four 
principal objeets: (1) to promote and protect the interests of the pro- 
fession of landed estate agents; (2) to advise by mutual conference on all 
matters of practice relating to the management of landed estates; (3) to 
disseminate information by means of publications, correspondence, and 
so on, and (4) to criticize legislation on matters affecting the interests 
of agriculture and land generally. It has a membership of 1,126, and 
publishes “The Journal of the Land Agents’ Society.” 

Among other societies which have taken part in the advancement of 
forestry in the United Kingdom are: The Royal Agricultural Society of 
England, The Highland and Agricultural Society, The Scottish Estate 
Factors’ Society, and The Central Landowners’ Association. There are 
also several societies representing specific trade interests. The most 
influential among these is the Timber Trade Federation, formed in 1893. 
Its purpose is to promote the common interests of the timber industry 
of the United Kingdom. Associated with this Timber Trade Federation 
are the Home Timber Merchants’ Association of Scotland, and the North 
of Scotland Home Timber Merchants’ Association. 

Education and Forest Research.—Systematic education in forestry 
began in 1885, when a course of instruction limited to candidates for the 
Indian Forest Service was instituted at the Royal Engineering College, 
Coopers Hill. In 1891 a lectureship in forestry was established at Edin- 
burgh University, which has continued uninterruptedly up to the present, 
time. In 1904, at the University of Wales at Bangor, and at Armstrong 
College in Neweastle-on-Tyne, instruction was provided for timber 
owners, foresters, and woodsmen. In 1905 the teaching staff of Coopers 
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Hill College was transferred to the University of Oxford, and two years 
later instruction in forestry was also instituted at Cambridge University. 
In the North of Scotland lectures have been delivered at Aberdeen Uni- 
versity in connection with the College of Agriculture since 1898, and in 
Ireland a professorship was founded at the Royal College of Science 
at Dublin in 1913. At the present time instruction in forestry is obtain- 
able at the following universities and colleges: 

Oxford University. 

Cambridge University. 

University of Wales. 

The Armstrong College (University of Durham). 

Edinburgh University. 

Aberdeen University. 

Edinburgh and East of Scotland College of Agriculture. 

Royal College of Science. 

Forest research is now provided for under the Forest Commission as 
well as at the Imperial College of Science and T echnology at London. 

There are several schools for foresters of lower grades. Such schools 
have now been established at Parkend in the Forest of Dean, Gloucester- 
shire; Burley in the New Forest, Hampshire; Chopwell, Rowlands Gill, 
near Newcastle, County Durham; Beaufort, Beauly, Invernessshire ; 
Avondale, Rathdrum, County Wicklow. 

The training in forestry of a limited number of partially disabled 
men is being undertaken at Birnam, in Perthshire, and at Brockenhurst, 
in the New Forest. A course is also given under the direction of the 
Forestry Commission for landowners in the Forest of Dean and in 
Tintern Woods. 
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Forest Area.—About 90 per cent of the surface of Greece is classi- 
fied as mountainous, and between 50 and 60 per cent of the total land 
area, or 16,302,000 acres, is essentially forest land, hence timber should 
normally be very abundant. But wars, burning, overgrazing, and clearing 
for agricultural purposes have been depleting the forests for centuries, 
until they are now capable of supplying little but fuelwood, and Greece 
is obliged to rely on importation to supply her growing demand for 
building material, and especially for wood used in making boxes and 
barrels for the native fruit-export trade The country, however, is by 
no means entirely treeless. Although strips along the coast and most of 
the islands have long since been deforested, the interior still contains 
fine forests. 

The total forest area has never been exactly determined, owing to 
the lack of reliable land surveys. The figures regarding the extent of the 
forests are therefore largely estimates. 

About the middle of the last century (1854) Greece included only 
the Peloponnesus, Central Greece, the Cyclades Islands, and Euboea. 
The land area at that time was 11,826,854 acres, of which about 1,420,250 
acres, or 12 per cent of the total area, was forested. The forest area 
was estimated by Dr. Chloros in 1884 at 2,025,400 acres, or 12.68 per cent 
of the total, including the Ionian Islands and Northern Greece, which 
had been acquired in the meantime and increased the area of the country 
to 15,970,526 acres. A recent Greek authority on forestry matters, P. 
Kontos, places the forest area of Greece in 1906 at about 18 per cent, or 
2,875,080 acres. This estimate is probably too high, and can be explained 
only by assuming that the author included under “forested area” lands 
formerly covered with forest but now denuded. 

Few data are available upon which even an estimate of the present 
forest area of Greece can be based. The addition of the provinces 
acquired after the Balkan wars in 1913 practically doubled the original 
area of the country. The newly incorporated territories, especially 
Northern Epirus and Macedonia, are very heavily wooded (fir and oak) ; 
and during recent years there has been considerable activity in refor- 
estation (in Crete, Attica, Peloponnesus, etc.). It would probably be 
an approximation of the facts to estimate the present forest area at 
about 4,446,000 acres, or 15 per cent of the entire 29,654,326 acres. This 
represents 0.94 acre per capita of the population. Within this forest area 
is included brush forest, which covers extensive areas. The forests of 
Greece are generally light, and produce chiefly fuelwood, A considerable 
portion is not exploitable, owing to lack of natural and artificial means 
of transportation. 
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Character of Forest.—The forests of Greece are divided into three 
regions, in many localities very sharply defined, according to the 
dominant species. 

The first of these regions is characterized by small evergreen broad- 
leaf species, and lies below 2,600 feet altitude. This region divides 
naturally into two sub-regions, the first characterized by a warm, dry 
climate, the second colder and moister. Although Pinus sylvestris, Pinus 
halepensis, Cupressus sempervirens, Robinia pseudacacia and Alnus 
glutinosa are occasionally found in both sub-regions, the typical trees are 
Pistachia lentiscus in the first, and Quercus cocctfera and Arbutus in 
the second. 

The second principal forest region is that of deciduous broadleaf 
species, between 2,600 and 4,900 feet above sea level. The lower part 
of this region contains the most important oaks, Quercus robur, Q. con- 
ferta, Q. pedunculiflora, Q. pubescens, Q. pedunculata, Q. sessiliflora, and 
others. Oak has been so common throughout Greece since antiquity that 
the ancient name for this species was simply “dendron,” or tree. Chest- 
nut is found higher up on suitable sites, and throughout the region many 
other species occur, such as ash, hornbeam, walnut, poplar, plane, elm, 
maple, linden, and dogwood. Above this region 1s beech (Fagus syl- 
vatica), which attains excellent development in northern Greece. 

The region of conifers (about 4,900 to 6,600 feet above sea level) 
contains fir, pine, yew, and juniper in several varieties. The conifers are 
not confined to this altitude, however, but are also found at 2,300 to 
3,000 feet either individually or in small groups. The vegetation of the 
alpine region, which begins at about 6,200 feet, consists only of mosses | 
and lichens. 

Fairly accurate data on the percentage of various species in the 
forests of Greece are available only for the old provinces, or Greece 
prior to 1913. The proportion is approximately as follows: 


Per cent 
Mleppo DUNG 42s aoa. word gers Sm ne ote pie ee ane 35 
TA oe Sek SO rs CRA A TA cna ero A ore aes 25 
(OVA. 2) lob a ces SIRO ear. tie alto. ceealaug U-dip Ooi rOpemene anor ain J. Prorchato 20 
Gorsicaie pine: lie 2 es ha ne eek Paes foc nsec ae ean ee 5 
[Sean hee prot onn hoon cde oon or Sarton eCUG Omar) go 5 
WGeaalibnenits oo ofocouceumeasccnoos pwc apa ac pou Maroon o 10 


Thus conifers, particularly pine, form 65 per cent of the forests of 
Greece.” 

Aleppo pine occupies large areas in the warm, dry regions, at low 
altitudes, especially in Attica and the Peloponnesus, and is used chiefly 
for turpentining. Abies cephalonica, or Grecian fir, is the chief species 
of the high mountains. In Northern Greece fir extends down to 600 
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feet above sea level, and in the latitude of Athens gradually replaces 
Aleppo pine. There is a large forest of fir in the central part of Arcadia, 
covering about 39,520 acres. This forest is one of the largest in Greece, 
and is in fairly good condition. Abies pectinata is very rare, being 
found in only a few places, as on Mt. Athos. -Corsican pine occurs from 
3,200 to 5,200 feet altitude, especially in the mountains of Thessaly, 
Euboea, on Mt. Parnassus, in the Peloponnesus, and on the northern 
slopes of Parnon and Taygeta. It is also occasionally found at much 
lower altitudes. Beech usually occurs in nearly unmixed stands on 
moist sites in the northern part of Greece, at between 1,640 and 4,900 
feet altitude, especially on Mt. Pelion and Mt. Ossa. Chestnut is gener- 
ally found at lower altitudes than beech, on the slopes of Pelion and 
Ossa, and also in Euboea and in different parts of the Peloponnesus. 
Oaks are widespread throughout Greece, usually not above 3,000 feet 
altitude, although they sometimes occur as high as 3,300 to 4,000 feet in 
the Peloponnesus. 

Character of Ownership.—No accurate data are available on the 
ownership of the forests of Greece, for conditions in this respect are very 
much complicated. Frequent disputes over boundaries occur, especially 
between the communes and the Government, and the laws are not 
enforced. The following categories of forest ownership may be men- 
tioned: 

1. State forests. By far the greater part of the forests—about 80 per 
cent—are owned by the state, although the meaning of state ownership 
in Greece is different from that in France or Germany. The people 
‘regard the forests as common property, which the government merely 
administers. This view of state ownership is the cause of a very 
strange and primitive system of forest utilization—the so-called “cutting- 
permit system.” Under this ruling, cutting permits are granted to indi- 
viduals, who go into the forest and cut the trees they want, quite without 
regard to the size and location of the trees or to regeneration of the 
forest. This practice is productive of great waste, and as a rule more 
timber is cut secretly than the permit authorizes. Lack of adequate 
forest personnel aggravates this unfortunate condition. 

2. Private forests. These forests form a disproportionately small 
part of the total, compared to the state forests. They are under technical 
supervision, and the law specifies that private forests over 1,250 acres 
in extent shall be guarded by forest rangers. This law has never been 
enforced, however. A certain percentage of the cut of private forests is 
claimed ie the government as a tax—12 per cent of the market value of 
rough timber, and 18 per cent for sawn timber. Grazing rights, on the 
other hand, are taxed at only 8 per cent, a very low rate in contrast to 
the excessively high tax on timber. 
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3. Community and ecclesiastical forests. Community forests are 
next in extent to the state forests. The largest area of community 
forests is in Thessaly, in Northern Greece. Laws have been passed regu- 
lating utilization of these forests, but in this case also the laws exist on 
paper only. Cutting and grazing are carried on practically without limit. 
The ecclesiastical forests are gradually passing into the hands of the 
state. The few still remaining are usually leased. 

Annual Cut.—The volume and money yield of the state and private 
forests of old Greece for the years 1903 and 1913 are shown in the 
following table: 


TABLE 101.— Yep or Greek Forests 


1903 1913 Average 
Kind : 
Volume Value Volume Value Volume . Value 
Industrial cu. ft. CU, ft. Cu, fe. 


timber... .| 2,631,000 | $791,270 | 1,482,600 | $399,840 | 2,056,800 | $595,555 
(all kinds) 
Fuelwood...| 2,324,000 | 146,873 | 5,020,700 | 380,800 | 3,672,400 | 263,837 


Potala. 4,955,000 | $938,143 | 6,503,300 | $780,640 | 5,729,200 | $859,392 


The actual cut, considering the extravagant methods of cutting, is 
perhaps one-third more than the total average volume of timber and | 
fuel, or 7,786,000 cubic feet. To these figures must be added the volume 
cut free of charge by inhabitants of the communes for domestic uses, 
the large amount stolen, and the wood consumed in the manufacture of 
charcoal. All these important quantities of wood elude the statistical 
reports, but if they are estimated at 52,950,000 cubic feet the average 
total annual yield of the forests of old Greece would be 60,736,000 cubic 
feet. This includes rough and sawn timber and wood used for domestic 
purposes and for fuel and charcoal. The total value is estimated at 
$10,472,000, or 8.5 per cent of the total national production of 
$123,760,000. No data are as yet available for the yield of the forests 
of the newly acquired territories, but no mistake would be made by 
estimating it as about equal to that of old Greece. The total cut from 
the forests of Greece may then be placed at 121,432,000 cubic feet, or 
27.31 cubfé feet per acre. 

Annual Growth.—No figures are available as to the average annual 
growth per acre. Considering that the forests are exposed to unrestricted 
grazing and to fires, and that forestry is still in its infancy, the growth ~ 
must fall below the cut. An annual growth of about 20 cubic feet per 
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acre, or about 90 million cubic feet for the entire forest area, is probably 
a fairly liberal estimate. At this rate, the cut exceeds the annual 
growth by about 31 million cubic feet. Much of the forest area has in 
recent times been subjected to severe conflagrations. These have often 
been the work of shepherds wishing larger pasture grounds, or are due 
to carelessness or other causes. Considerable damage is also being done 
by goats grazing on young saplings. 

Domestic Consumption.—The total wood production of old Greece 
has been estimated at 60,736,000 cubic feet. Calculating the average 
excess import at about 4,450,000 cubic feet, the total consumption 
amounts to 65,186,000 cubic feet, or 26.5 cubic feet per capita of the 
population according to the census of 1907. This, however, does not 
take into account the large quantities of charcoal imported into Greece 
annually. The imports of charcoal represent 1,362,000 cubic feet in 
the log. If the charcoal were added to the per capita consumption the 
latter would be increased to about 27 cubic feet. Probably not more 
than 10 cubic feet of this consists of structural timber, the rest being 
fuelwood. 

Although the figure given for the per capita consumption is for old 
Greece, it probably also applies to Greece as it is now constituted. In 
that case the total annual consumption would be in the neighborhood 
of 127,000,000 cubic feet. 

Imports and Exports.—Greece is a wood-importing country, and 
this has been the case since antiquity. Much timber for ship building 
and other purposes was imported then, since the forests even at that 
early date were heavily cut and produced chiefly fuelwood. The lack 
of industrial timber probably accounts for the strict limits and heavy 
duties placed by the ancient Greeks on exports of wood. 

Coniferous woods far exceed broadleaf species in the timber imported 
by Greece. The imports of coniferous woods, including rough and sawn 
timber for shipbuilding and other construction purposes, amounted to 
3,572,000 cubic feet in 1911, while the import of broadleaf timber in 
the same year was only 195,000 cubic feet. Pitch pine has steadily 
replaced oak for shipbuilding purposes,.and the import of beech for 
manufacturing casks is also increasing. The import of boards for cur- 
rant boxes has begun to decrease, owing to the establishment of native 
sawmills, which work up rough timber for this purpose. Coniferous 
wood is generally used for currant boxes, and this has contributed 
largely to the great increase in imports of such woods. 

Reliable data on the situation of the wood trade are available only 
for “old Greece,” and do not include the territories acquired at the 
‘lose of the Balkan war in 1913. The commerce of Greece in timber, 
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forest products, and fuel for 1890, 1895, 1900, and 1908 to 1911 inclu- 
sive, is shown in Table 102. 


TasBLe 102 —Imrorts AnD Exports or Woop AND OTHER Forest Propucts 


Imports 

Kind of Product 1890 1895 1900 1908 1909 1910 1911 

Chad cu. ft. cu. ft. cu. ft. Cu. ft. cu. ft. cu. ft. 
Industrial timber. . . ./3,206,000 |1,914,000 |2,823,000 |3,659,000 |3,699,000 |3,808,000 |3,767,000 
Wooden articles...... 473,000 376,000 241,000 583,000 449 ,000 436 ,000 466 ,000 
PROM ron ie A eeics as 107 ,000 88 ,000 170,000 212,000 164,000 402,000 249,000 
Dotalvseaes.c 3,786,000 |2,378,000 |3,234,000 |4,454,000 |4,312,000 |4,646,000 |4,482,000 
Charcoal s..... foci t 0.50 286,000 281,000 |1,028,000 892,000 995,000 |1,179,000 |1,362,000 
pon el ae SE ee ee ee ee ee 

Exports 

ee eS ES Se 

tons tons tons tons tons tons tons 
OPM ELE Alls srato ister. ofl cle otesetera ney te hcnetosvag cuando ter eietlacroastohe 10,536 9,525 5,316 8,432 
(SUTTER GSte OW alo Broder cece | Sree ecu | eee eye meee a 6 40 66 18 
EVORET LEM torcersic, eee ie, | rar ce eek RoHel cunace is Tal cheval oAtirenel ove ane auc 1,703 2,056 5,595 7,802 
AUIS MNEOU « aS o Salle oc omomatdle co oinen oO a ebepeeed oo 526 758 1,229 1,562 

cu. ft cu. ft Cute cu. ft. cu. ft cu. ft cu. ft 
UG Boagee seater 15,000 35,000 6,000 OOOO GBs ee le ee 2,000 1,000 

Industrial timber 
(rough softwoods).. 1,000 TOO Mes ceccesratee all tees cesta eaeesen rary tet Gata Mtacerele 2,000 
Poti wet tore 16,000 36,000 6,000 OD OO0R | ices eae 2,000 3,000 
Excess of imports 

over exports.......|3,770,000 |2,342,000 |3,228,000 (4,445,000 4,312,000 |4,644,000 4,479,000 


ee 


According to the above figures, the imports of industrial timber 
show an upward tendency, with the single exception of the year 1895, 
when they fell off on account of the general financial depression. The 
import of fuelwood fluctuates, but increases on the whole, while export 
of fuelwood clearly tends to decline. The import of charcoal increases 
steadily. 

Table 103 shows the countries furnishing wood to Greece in the 
order of their importance, with the volume and percentage of the 
import from each country. 

The wood export trade of Greece may be disposed of in a few 
words. ‘Phe chief buyers of knopper galls are Austria, Italy, and Ger- 
many, while gallnuts are sent almost exclusively to Turkey and Austria. 
By far the greater part of the resin is exported to Germany, Italy, and 
Austria, and the very small export of fuelwood is shipped exclusively 
to Egypt and Turkey. 
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TasLe 103.—Woop Imports INTO GrEECE—1911 


duct 
Industrial timber Oot Oe ee 
(except fuel) 
Country 
Cu. ft. ‘Per cent Curtis Per cent 
Austria-Hungary.................- 2,094,879 55.61 | 129,127 Pyhey a: 
RUMANIA se ate ae eae eee 992,813 26 .36 12,,./43 Pals 
Turkey oh .5 eee coh ee eee 309,616 8.22 216 , 954 46.57 
IRUSSIg! 8s Sree oe ees 95 , 239 2.53 22,168 4.76 
German yet ncaa eee 48,149 1.26 424 0.09 
Teal yaessy eee centitees. nes pear ee ee 46 , 243 1.23 56 , 974 12.23 
HPA NCO ts ke ces meet te eee 14,297 0.38 2,542 0.55 
Others % Aasrase ee eee 165,839 4.41 24, 887 §.35 
Ota peer = eure eae eae ee 3,767,075 100 .00 465,819 100.00 


Wood-Using Industries.—Sawmills—There are seven steam saw- 
mills in Greece; four in Patras, which saw native beech timber for 
the currant-box trade, and one each in Piraeus, Zante, and Aegion, in 
which rough timber imported from Rumania, Turkey, and Bosnia is 
worked up. 

Forestry Laws.—Greece has no forest code. The laws consist of 
a large number of scattered statutes, some of which are out of date. 
The inadequate character of forest legislation has been recognized in 
recent years, and steps have been taken to supply the deficiencies. 
Two recently enacted laws are especially deserving of mention. One 
of these deals with forest fires. The forests of Greece, especially those 
of the plains regions where Aleppo pine is the dominant species, are 
very much exposed to fires, which are sometimes deliberately lighted by 
the peasants. A law passed in 1914 prescribes effective measures for 
decreasing the number of fires and also for mitigating their disastrous 
effects. This law forbids lighting of fires in the forests during the 
summer, and provides for the construction of fire lines and for the isola- 
tion of burned areas for a period of ten years. Another law, passed in 
May, 1918, provides for the creation in each department of a reforesta- 
tion commission, including the chief of the department and four other 
members. These commissions are authorized to select. land which is 
in need of reforestation or protection. It is likely that reforestation 
will be carried on either by private owners of forest lands, or by the 
state after acquisition of such lands by purchase or expropriation. 
Protection will probably consist largely of regulating or prohibiting 
grazing and cutting. 

Certain much-needed reforms will probably soon be brought about 
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by two new laws passed by Parliament in December, 1918. The first 
of these laws regulates methods of management in the state, communal, 
and institutional forests; revises present customs with regard to rights 
of usage, especially the gathering of fuel by the peasants; and slightly 
modifies certain tariff regulations now in force. The second law lays 
the foundation for reorganization of the forest personnel. 

All the forests of Greece, regardless of ownership, are theoretically 
under management. All owners of forests are required to submit each 
year for the approval of the Minister of Agriculture the cuttings which 
they propose to make during the following year. An official decision 
based on the opinion of the local service, fixes the amount, location, 
nature, and time of the cutting. Furthermore, no forest products may 
be gathered or removed without written authority. The only exception 
to this rule is made in the exercise of rights of usage of fuel, tapping, and 
gathering of mast. Trees may be felled only after they have been marked 
by the forest service, and felling must be done according to the direc- 
tions and under the supervision of agents, who are required to do the 
marking themselves, even in private forests. 

Exercise of rights of usage, especially that of fuel gathering, has 
been a fruitful source of abuses, and is responsible to a great extent for 
the low production of the state forests. Any villager may gather fuel 
for domestic use in the state forests entirely free of cost, and the same 
practice is also general in nearly all the private forests. 

Tapping for resin is common in most of the forests of Aleppo pine, 
especially in the warmer regions of southern Greece, where the resin 
flows more abundantly than in the north. This practice was formerly 
carried on to supply resin for the resin wine commonly used in Greece, 
but during the last twenty years industrial turpentining has become 
more and more general. In many parts of the country the inhabitants 
still exercise a very ancient right of usage which allows them to tap 
trees without special authorization, though with certain restrictions, 
including payment of a tax. 

Another right of usage commonly practiced in the state forests is 
that of gathering the acorn cups of Valonia oak (Quercus aegilops), 
which are very rich in tannin. The acorns may be gathered free in 
nearly all state forests after August 10, and the privilege is limited 
only by payment of a tax. 

Grazing is generally allowed in state forests, no limit being placed 
on the number of animals. The forest service has the right, however, to 
limit this practice in places where regeneration of the forest is endan- 
gered. Abuse of the right is another prolific cause of destruction in 
many forests, and frequently proves a serious obstacle to natural repro- 
duction. 
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Education.—There is a forest school at Athens for training higher 
forest officers. In addition, there are two forest schools for rangers, 
‘and before the war scholarships were awarded to a certain number of 
individuals, who visited Austria for the purpose of studying forestry in 
that country. 

The new law passed in 1918 for the reorganization of the forest 
personnel makes the problem of filling the vacancies very acute. Under 
this law the personnel will consist at first of 20 inspectors, 50 chief 
rangers, 120 district inspectors, 150 rangers, and 850 guards. The statf 
will be recruited as much as possible from the ranger schools. In order 
to fill the large number of vacancies which already exist the law pro- 
vides for the employment of returned soldiers, preference being given 
to non-commissioned officers, who will be called “probationers” and 
who will not receive promotion until they have taken a course at the 
ranger school. A measure of this kind is not practicable as far as the 
higher officials are concerned, and it will be some years before the 
forest school at Athens will be able to graduate enough men to equip 
the forest service properly. 
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HUNGARY 


Forest Area.—The forest area of Hungary prior to the war was over 
22,000,000 acres. According to recent estimates barely one-seventh of 
this remains to Hungary as she now is—approximately 3,148,000 acres. 
This constitutes 14 per cent of the land area and 0.4 of an acre per 
inhabitant. Most of the forests of Hungary extended along the Car- 
pathians and their spurs, and between the rivers Save and Drave; 
hence nearly all of the forest area of the country was transferred to 
Rumania by the terms of the peace treaty. The new state of Hungary 
is chiefly a plains country. 

Character of the Forest.—Even before the war hardwoods predomi- 
nated in Hungary. The principal species were beech and oak. Now 
that the mountain ranges are eliminated the proportion of hardwoods 


FOREST SITUATION IN EUROPE 213 


is even greater than before. The lowland forests are mainly of poplar, 
willow, oak, locust, and beech. It may be safely assumed that 95 per 
cent of all the forests today are hardwoods and only 5 per cent conifers. 

Character of Ownership.—Before the war Hungary was a country 
in which private ownership greatly predominated. It is even more so 
today. In pre-war Hungary the state forests proper did not form more 
than about 12 per cent of the total forest area, while all the public 
forests, including state, communal, and church forests, constituted about 
30 per cent. 

Annual Growth.—The annual yield per acre in pre-war Hungary 
was on an average about 44 cubic feet. The annual yield per acre of 
coniferous forest was estimated at 5814 cubic feet; that of oak forest 
4114 cubic feet and of all other forests 40 cubic feet. Since Hungary 
lost most of her coniferous forest, the average yield per acre now is 
probably closer to 40 than to 44 cubic feet. This for an area of 
3,148,000 acres makes an annual growth of nearly 126,000,000 cubic feet. 

Annual Cut.—The cut per acre in the state forests of Hungary 
before the war was about 30 to 33 cubic feet per year. The great draw- 
back of the Hungarian forests, however, was always the small per- 
centage of sawlog material. Thus even in the state forests the yield 
of the different grades of wood was as follows: 


Oak: Per cent 
Sawhog cc aw auc ieee ope ree cies ee 25 to 40 
Cordwood, wood for charcoal......... 75 to 60 

Beech: 

Sa wlog oye eae cle oe ake 3 to 15 
Cordwood, wood for charcoal.......-- 97 to 85 

Conifers: 

Silla, pSbc0n onao mobseapriabdloRde 70 to 85 
Cordwood, wood for charcoal......... 30 to 15 


Since practically all the forests of Hungary today are hardwoods, 
largely beech, the percentage of sawlog timber must be very low. Even 
assuming that it is 15 per cent of the total annual growth, it forms but 
19,000,000 cubic feet. 

Domestic Consumption.—Assuming that the cut per acre is still 
about 30 cubic feet, as it was before the war, the total annual cut 
must be in the neighborhood of 94,500,000 cubic feet, or 12.0 cubic 
feet per“tapita, a rather small consumption. Considering, however, 
that only 15 per cent of that, or 14,200,000 cubic feet, is sawlog mate- 
rial, the consumption of construction and industrial timber per inhab- 
itant is less than 2.0 cubic feet. Instead of exporting timber as Hungary 
did before the war she will now have to import it. 
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Wood-Using Industries.——The timber and allied industries of 
Hungary are of course proportionately diminished. For instance, at 
the beginning of the war Austria-Hungary had 112 paper mills, with 
254 machines. Now Czechoslovakia has 58 mills, producing 226,070 
tons, Austria has 40 mills, producing 153,000 tons, and Hungary 1 mill, 
producing 3,460 tons. The greater part of the wood-using industries 
remain Hungarian, particularly the furniture, parquet-flooring, and cask- 
making factories; but both raw materials and market have been lost, 
and Hungary will have to import timber for her mines and other indus- 
tries from the border states, which have acquired numerous sawmills 
together with the forests. 

Czechoslovakia, Poland, Rumania, and Jugo-slavia will all have a 
share in supplying the timber market of Hungary. 
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ITALY 


Forest Area.—At the beginning of the war Italy had a forest area 
of about 11,250,000 acres, representing 15.9 per cent of the total land 
area of the country, or 0.31 acre of forest to every head of population. 
If only the productive land area is considered, the percentage under 
forest is somewhat higher, namely, 17.3. These figures include, how- 
ever, the chestnut groves (castagneti) which in the aggregate amount 
to 1,610,000 acres. The chestnut groves, although of enormous value 
and capable of bringing large revenue, are only of very limited impor- 
tance as timber producers. Without them the total forest area amounts 
to only 9,640,000 acres. The largest areas of chestnut groves are in 
the provinces of Tuscany, 405,010 acres; Piedmont, 265,720 Acres ; 
Liguria, 241,390 acres; Calabria, 224,300 acres, and Emilia, 131,400 
acres. The amount of chestnuts gathered in Italy in 1919 was 
1,549,833,800 pounds; in 1910, 1,339,316,546 pounds; and in 1911, 
1,443,351,620 pounds. 

The land surface of Italy consists of mountains, hills, and valleys. 
Therefore the forests also fall, according to their topographic location, 
into mountain forests, hill forests, and plains forests. 

The mountain forests occupy an area of about 6,425,000 acres, or 
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57 per cent of the entire forest area; the hill forests 4,074,000 acres, or 
36 per cent, and the forests of the plains 749,000 acres, or only 7 per 
cent. The distribution of the forests in the mountains, hills, and plains, 
as well as the percentage of land under forest in each province, is given 
in Table 104. 


Tasie 104.—Irany—ALtirupINaL DistTRIBUTION OF FORESTS WITHIN PROVINCES 


Total Forest Forest : Per 
: land area area in area in Hones a, cent of 
Provinces : : area in forest 
of each mountain hill 3 land 
: : ; plains area 
province region region area 
acres acres acres acres acres 
Piedmont....... 7,260,856 | 968,102 | 429,037 | 92,022 | 1,489,161 | 20.5 
IDSEGOTN EY. ec ome ned 1,307,675 552,341 ae sti oa hecho Barto cc 586,195 44.8 
Lombardy...... 5,950,168 | 604,382 | 212,961 | 136,156 953,499 16.0 
IWeTTC CHa) oe forstecs 6,074,797 | 480,963 161,402 | 51,650 694,015 11.4 
TE ee as 5,150,602 | 503,487 138,807 | 31,233 YB P70 |) wiles 
Tuscany........ 5,950,331 | 802,152 |1,154,103 | 186,463 | 2,142,718 | 36.0 
Marches........ 2 303.647. 02247016 lie QUSTT.\aaehes 246,793 | 10.3 
Winbriay.. shen e 2,412,484 326 ,472 236 O41 |e teres 563,113 23:3 
Rome (Latium)..| 2,984,432 119,830 278,846 | 114,136 512,812 17.2 
Abruzzi-Molise. .| 4,085,259 582,796 DOR SOO |b erasers 609 ,655 14.9 
Campania....... 4,015,025 309 , 903 368 , 104 66, 806 744,813 18.6 
PAUL ee eieenter ts Hla FAIREST ME (46, ola &,yiquored 162 ,647 14,202 176 , 849 3.0 
Basilicate....... 2,466,829 | 409,867 55,533 11,369 476,769 19.3 
Calabria: sc. cc.0 8,727,509 | 307,601 | 547,357 |. 0... 2... 854,958 | 22.9 
SGI Al oem oma Geo0t,290 169 , 563 64,751 1,692 236 , 006 Bot 
Sardinia. ..... 40.5 5,954,871 62,842 180,915 43 ,030 286 , 787 4.8 
otal, cen 70,810,508 16,425,217 |4,073,694 | 748,759 11,247,670 15.9 
Remcentias ance: 2 57.1 36.2 Ona 100 
of forest area 


ED 


The largest areas of mountain forests are in the provinces of Pied- 


mont, Tuscany, Abruzzi, Lombardy, Liguria, and Emilia. As for the 
percentage of land under forest, the most forested are the provinces of 
Liguria and Tuscany (above 35 per cent), and the least forested Apulia 
and the islands of Sicily and Sardinia (less than 5 per cent). 

Since the bulk of the forests is in the mountains, they are not only 
difficult of access, but must serve as a protection against erosion, hence 
great cape™must be observed in cutting the timber on mountain slopes. 
For this reason the productivity of the mountain forests is low. 

Under the terms of the Rapallo Treaty the forest area has been 
increased through the addition of new territories by 3,002,000 acres, 
distributed as follows: 
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Proportion of forest 
Territories Forest area to total pro- 
ductive area 


acres per cent 

TRrentinoiiy facet eee nee ee 781,000 54 
Altova dige oe cts compe eet es eee ae: rae 699 ,000 47 
Gorizia:)..405.0 Sa eee 167,000 26 
SD PICS 45. tice akc ane ae eT a 6,000 26 
Istilahiccs HAs eee ee ee ee 406 , 000 34 
WDalinatia 2. cynes tes eee es oe SES 943 ,000 30 

‘Total srascie san eee ang ee eee 3,002,000 38 


This area, added to the pre-war area of 11,250,000 acres, gives a 
present total forest area of 14,252,000 acres, or 18.1 per cent of the total 
land area, and a per capita forest area of 0.37 acre. 

The forest area of Italy has undergone a considerable decrease 
within the last 40 years. According to statistics of 1870 the area of 
all forests then amounted to 12,414,000 acres, or 17.6 per cent of the 
total land area. In 1911 the forest area had decreased to 11,272,376 
acres, and the percentage of land under forest had dropped to 15.9. The 
present tendency on the part of the government is to increase the forest 
area by purchasing and restocking denuded lands. Thus by 1914 there 
had been purchased 28,361 acres, at a cost of $207,626. Recently there 
has been purchased in the Apennines a forest area of 14,457 acres, 
valued at $434,250, and several other areas are under consideration. 
In Italy land in general, including forest land, has a high value, and 
all such purchases cost the government large sums of money; but 
the government, in following out the national policy, does not stop at 
large expenditures. 

Character of the Forest.—There are no recent figures as to the 
distribution of the forests by species. The only data available are those 
of 1870. The relation between the different species, however, has not 
changed materially. Of the total forest area 89 per cent, or 10,011,000 
acres, 1s occupied by broadleaf species; 6.9 per cent, or 776,000 acres, 
by mixed broadleaf and coniferous species, and 4.1 per cent, or 461,000 
acres, by coniferous species alone. The outstanding fact with regard to 
the distribution of species in the Italian forests is the enormous pre- 
dominance of broadleaf forests. This explains the great deficiency of 
construction material, which Italy is compelled to obtain from other 
countries. 

Compared with other European countries the forests are character- 
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ized by a large number of species. Among the coniferous species which 
have economic importance is fir (Abies pectinata), ‘“Abete bianco,” 
widely distributed in the foothills of the mountains. In the Apennines 
fir extends as high as 5,900 feet above sea level, and in Sicily often up 
to 6,400 feet, practically to timberline. Spruce (Picea excelsa) is also 
confined almost entirely to mountain slopes. Pine is represented by a 
large number of species. The common pine (Pinus sylvestris) enters 
to a large extent into the composition of the forests of northern Italy. 
In the Apennines it extends as high as 5,250 feet. Mountain pine 
(Pinus montana)’ is most frequently found in the Abruzzi Mountains, 
where it occupies a belt from 1,000 to 9,000 feet in width. Black 
pine (Pinus laricio) is common chiefly in the Abruzzi Mountains and 
in southern Italy. On the west coast occur Pinus pinaster and Pinus 
halepensis; in Calabria, Pinus brutia or Calabrian pine; and in many 
places, for instance in Liguria, in the provinces bordering upon the 
Adriatic, and also in Sardinia, Aleppo pine and the famous Italian 
pine (Pinus pinea). In addition, maritime pine (Pinus maritima), 
American white pine (Pinus strobus), and several others, occur in 
plantations. Larch (Larix europaea) is found chiefly in the mountain 
forests of northern and central Italy, often associated with “cedar” 
(Pinus cembra). A common species, especially in the south of Italy 
and also on the islands of Sicily and Sardinia, is yew. which occa- 
sionally attains a fairly large size. 

Of the broadleaf species the most common tree in the Italian forests 
is beech (Fagus sylvatica), which occurs over the entire country, includ- 
ing Sicily. In the mountains the upper limit of its distribution is at 
6,200 feet (in the Apennines), and on Etna it occurs even at a height of 
7,000 feet. A more valuable tree, although less common than beech, is 
oak, which is represented by several species. Among these the more 
important are Quercus pedunculata, Quercus sessiliflora, and in southern 
Italy Q. cerris. Cork oak (Q. suber) also forms large forests. Under 
proper handling cork oak yields from 357 to 446 pounds per acre. This 
at 4.4 cents per pound represents a yield of $15.71 to $19.62 per acre. 
The total annual production of cork in Italy within recent years 
reached 5,000 tons.* 

Another important hardwood tree—but largely because of its edible 
fruit—is chestnut (Castanea vesca). Among other hardwoods which 
have some importance in forestry may be mentioned hornbeam (Car- 
pinus besrlus and C. duinensis) and birch (Betula verrucosa), which oc- 
cur also in Sicily, alder (Alnus glutinosa), several species of elm (Ulmus 
campestris, U. Montana, and U. effusa), maple (Acer pseudoplatanus, A. 


-1This is a comparatively small amount considering that Portugal produces annually 
80,000 tons, Spain 80,000 tons, France and Algeria 51,000 tons, and Tunisia 4,000 tons. 
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platanoides, A. italum, A. campestre, A. monspessulanum and A. 
negundo), linden (Tilia parvifolia and T. grandifolia), ash (Frazxinus 
excelsior and F. ornus), many species of poplar, the most common tree 
of Italy, such as Populus alba, P. nigra and P. pyramidalis, walnut 
(Juglans regia and J. nigra), locust, and a great many willows. 

The forests of Italy may be divided into three main zones: 

1. The coastal or evergreen zone 

2. The mountainous zone 

3. The alpine zone 

The coastal or evergreen zone is characterized by the presence 
of a large number of evergreen broadleaf species and only a small number 
of timber species as they occur in the mountains. Geographically, this 
zone includes the entire coastal region of Italy on both the Mediter- 
ranean and Adriatic sides, and extends vertically up to between 2,200 
and 2,600 feet, that is, up to the upper limit of distribution of olive trees. 

The mountainous forest zone includes the most valuable forests of both 
broadleaf and coniferous species. The lower limit of this zone coincides 
with the upper limit of olive trees. The lower extension of this zone 
is characterized by chestnut and the upper by beech. 

The alpine zone is made up of two belts. The lower, or sub-alpine, 
is the belt of coniferous forests and the alpine is the belt of alpine 
meadows. 

The distribution of commercial forests in Italy may be briefly sum- 
marized as follows: 

In the Italian Alps in the northern part of Italy the forests occupy 
about 2,470,000 acres. The principal species composing these forests 
are: pine, spruce, fir, and larch, of the conifers; beech, oak, maple, ash, 
linden, alder, and chestnut, of the hardwoods. The forests in this region 
are for the most part mixed, and occur in small areas on the slopes 
of the mountains. In the northern and central Apennines hardwoods 
predominate, particularly beech, several species of oak, chestnut, horn- 
beam, locust, and poplar. Conifers are represented by pine, spruce, 
and fir, which occur principally at high altitudes. Finally, in the 
southern extension of the Apennines the principal hardwood species are 
beech and oak. Conifers occur only in the mountain regions of Catan- 
zaro and Reggio. On the whole, the forest area of the region of the 
Apennine Mountains is estimated at 4,446,000 acres. In the plains and 
foothills of Italy the forest area, chiefly hardwoods, with a large amount 
of chestnut groves, aggregates 2,964,000 acres. Finally, the large Italian 
islands, Sicily and Sardinia, are very little forested. In Sardinia, forests 
occur only in the mountain districts of Sassari and Cagliari. The prin- 
cipal hardwood species are chestnut, walnut, and alder, while yew is the 
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TasLe 105.—Principat Species or Iraty with TuHrerr ENGLISH AND ITALIAN 
Common NAMES 


Pistachio. . 
Pistachio. ..... 


Mountain ash. . 


Abies pectinata......... 
Larix europaea.<...<... 
Picea-excelsa...........- 
Pinus sylvestris. ........ 
Pinus halepensis......... 
Pinus maritima :....--. 
Pinus wlariclos nme: seer 
JEM MOUSE ao Sard cbaae 
Pinus montana.......... 
Pinus pinaster. ......... 
Pinus austriaca....... Sor 
Pinus pinay rate ice « : 

Pinwsscembrayjascscwacrn 
Quercus pedunculata..... 
Quercus sessiliflora....... 
Quercus suber........... 
Quercus aegilops........ 
Quercus cerris........... 
Quercus conferta........ 
Quercus macedonica..... 
Quercus text. coe ee 
Quercus occidentalis. .... 
Fraxinus excelsior....... 
BVARINUS! OLMUS.\. = hrc ele 
Alnus glutinosa......... 
Alnus cordata........... 
AMOS INCAN A rac cre ese 
Betula alba, verrucosa... 
Populus tremula......... 
Carpinus betulus........ 
Castanea vesca.........- 
Fagus sylvatica......... 
Acer campestre.......... 
Acermitalurnme acta caer 
Acer monspessulanum. .. 

Acer platanoides. . . ae 
Acer pseudoplatanus..... 
Ceratonia siliqua...... ote 
Celtis australis.......... 
Cercis siliquastrum...... 
Cupressus sempervirens. . 
Ostrya carpinifolia....... 
Pistacia lentiscus....... 
Pistacia terebinthus..... 
Primus avi yes. 
Robinia pseudacacia..... 
Salix caprea....+.--+2-- 
Sorbus aucuparia.......-. 


Abete, Abete bianco 

Larice 

Abete rosso, Pezzo 

Pino bianco, Pino silvestre 
Pino d’Aleppo, Pino di Gerusalemme 
Pino marittimo 

Pino laricio, Squaro di Corsica 
Pino calabrese 

Pino montana, Pino Mugo 
Pino salvatico, Pino marittimo 
Pino nero 

Pino domestico, Pino da pinocchi 
Pino cembro 

Farnia, Quercia 

Rovere 

Sughera 

Vallonea 

Cerro 

Farnetto 

Fragna 

Leccio 

Sughera occidentale 

Frassine 

Orinello, Avorniello 

Ontano nero 

Ontano napolitano 

Ontano bianco 

Betulla 

Albera, Tremolo 

Carpine bianco 

Castagno 

Faggio 

Testucchio 

Oppio, Loppo 

Acero minore 

Acero riccio 

Aceromontano, Acerosicomoro, Acero Fico 
Carrubio 

Bagolaro, Spaccasassi 

Albero di Giuda 

Cipresso 

Carpine nero 

Lentisco 

Scornabecco 

Ciliegio salvatico 

Acacia, Gaggaia 

Salica, Salicone 

Sorbo da uccellatori 


220 FOREST RESOURCES OF THE WORLD 


Taste 105.—Principat Species oF Iraty with THerr ENGLISH AND ITALIAN 
Common Namres—Continued 


Mountain ash..| Sorbus aria............ Matallo 

Mountain ash. .| Sorbus domestica........ Sorbo domestico 
Mountain ash..| Sorbus torminalis........ Ciavardello 
Basswood......| Tilia grandifolia......... Tiglio a foglie grandi 
Basswood...... Tilia parvifolia.......... Tiglio a foglie piccole 
Eilinisio, Sener rece Ulmus campestris....... Olmo 

Eilin seeesyiaere ..| Ulmus montana......... Olmo montano 

ili arenes (Wimanastetiineaee meri Olmo montano 
Roplatae pene Populus alba......c.2ss. Pioppo 
Roplarannaeere Populussnigraye cos 1a: Pioppo albaro, albero 
Poplars eer Populus pyramidalis..... Pioppo ‘ 


principal conifer. In the hilly part of the island are found oak, chest- 
nut, locust, and frequently Aleppo pine. 

The principal species of Italy with their English and Italian common 
names, are given in Table 105. 

Character of Ownership.—According to ownership the forest area 
is distributed as follows: 


Ownership Acres Per cent 
Government forests ners ne err aon ne 427 ,500 3.8 
Villages, municipalities, and corporations.......... 4,860 ,000 43.2 
Private LOrests tee eerste 5,962,500 53.0 


a eee eM hag Ma 

Most of the forests of the lower hills and plains regions are private, 
while those of the mountains are owned by the state, communes, or 
other public entities or corporations. The government forests are of 
two kinds: those which come under the jurisdiction of the Treasury 
Department and those which come under the supervision of the Depart- 
ment of Agriculture. The forests in charge of the Treasury Department, 
which comprise some 280,000 acres, are subject to sale by the govern- 
ment to private individuals. Those under the Department of Agricul- 
ture, recently increased by purchase to about 148,200 acres, are the true 
state forests which under the law cannot be alienated. The largest 
individual state forests lie in Tuscany (27,906 acres) and in Venice 
(two forests with 15,944 and 14,662 acres, respectively). The state 
forests under the supervision of the Department of Agriculture thus 
form only 1.3 per cent of the entire forest area. Italy therefore must 
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be classed among the countries which have a very small area of state- 
owned forests. Small private ownership predominates. 
Ownership in the newly acquired territories is distributed as follows: 


Ownership Acres Per cent 
SLIBARDS. Sara bsoeo ton Cee eA Ss OCU OS Ot ee a 85,000 2.8 
@ommmmness etedarme ii. set ee mane ceeearaven oes Se 1,563,000 OZ 
DOCIOCICS Et OT eee HIRO A oC ee 105 , 000 3.5 
Cirehetounda louse merck: seetcmecoeesntioreie ce nate: 42,000 1.4 
PT Vbe Nee pra Enea eto anes siete Wong Seaton ess 1,207 ,000 40.2 
BRO Galleon sie mtorr he Mes bocn Cnr dite sce Re 3,002,000 100.0 


Annual Growth.—There are no reliable statistics as to the amount 
of wood grown annually in the forests of Italy. It is a well-known 
fact, however, that the productivity of the Italian forests is very low. 
This is due not merely to poor management but also to the fact that 
the forests are for the most part sprout hardwoods, producing chiefly 
firewood. Areas of large-size timber are found here and there but are 
few in number. The average annual increment for all forests is esti- 
mated at 30 cubic feet per acre, including both sawlog and firewood 
material. The increment of sawlog material is not more than 3.7 cubic 
feet per acre per year, or about one-eighth of the total wood production. 
At this rate the increment for the entire forest area may be accepted 
as 337,500,000 cubic feet of all classes of wood. The increment of 
sawlog material alone is 41,625,000 cubic feet. The increment of 
coniferous sawlog material is only about one-third of the cut of such 
material. 

The increment in the forests of the newly acquired territories, 
Trentino, Alto Adige, Gorizia, Trieste, Istria, and Dalmatia, is placed 
at 75,722,000 cubic feet, of which 30 per cent, or 22,716,000 cubic feet, 
is timber and about 53,000,000 is fuelwood. More detailed figures for 
the newly acquired territories are given in Table 106. 

The annual growth for the entire present forest area of Italy, there- 
fore, may be estimated as 413,222,000 cubic feet, or 29.0 cubic feet per 
acre. The increment of sawlog material is 64,341,000 cubic feet, or 
4.5 cubio“feet per acre. 

Annual Cut—The average annual cut before the war amounted 
to about 50 million cubic feet of sawlog material and 335,350,000 cubic 
feet of fuelwood, or a total of 385,350,000 cubic feet. This represents 
an average annual cut of 34.2 cubic feet per acre, and of sawlog material 
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alone 4.4 cubic feet per acre. Of the 50 million cubic feet of sawlog 
material cut only 14,120,000 cubic feet was softwoods. 

The cut in the newly acquired territories amounts to about 75,722,000 
cubic feet, of which 22,716,000 cubic feet is sawtimber and 53,006,000 
is fuelwood. The cut for entire Italy is now 461,072,000 cubic feet, or 
32.4 cubic feet per acre. Of this, 27.2 cubic feet is fuelwood and 5.1 
cubic feet sawtimber. 

While the cut of firewood exceeds the increment of firewood by about 
39,000,000 cubic feet, the cut of sawlog material, small as it is, still 
exceeds the growth of such material by 8,375,000 cubic feet a year. 
Italy thus continues to cause deterioration of her forests by cutting large- 
sized timber in excess of its production. 

Domestic Consumption.—Before the war Italy consumed annually 
127,080,000 cubic feet of softwoods and about 56,480,000 cubic feet of 
hardwoods, or in all 183,560,000 cubic feet of sawlog material. In addi- 
tion, it used about 335,350,000 cubic feet of fuelwood, making the 
total domestic consumption about 519,000,000 cubic feet. At a popula- 
tion of about 36,000,000 the per capita consumption is in the neighbor- 
hood of 14.2 cubic feet. Of the 519,000,000 cubic feet consumed annually, 
335,350,000 cubic feet of fuelwood was produced at home and 134,- 
000,000 cubic feet of sawlog material was imported from other countries. 
The home production of sawlog material was only a trifle more than 
one-fourth of the country’s requirement. 

Imports and Exports.—Italy imports on the average 134,000,000 
cubic feet, or about three-fourths of the country’s requirements for con- 
struction material. This dependence upon timber importations becomes 
even more striking if the requirements for softwoods alone are considered. 
While the annual consumption of softwood timber is 127,080,000 cubic 
feet, the home production of softwoods is not more than 14,120,000 
cubic feet, or one-ninth of the total requirement. In other words, 112,- 
960,000 cubic feet was, under normal conditions, imported from abroad. 
Of this, 98,840,000 cubic feet imported annually before the war was 
softwood lumber and about 14,120,000 cubic feet coniferous pulpwood. 

The situation is better with regard to hardwoods, as the home supplies 
of hardwoods are much more plentiful. Of a total annual consumption 
of 56,480,000 cubic feet of hardwoods, only 21,180,000 cubic feet was 
imported from abroad and 35,300,000 cubic feet was produced within 
the country. A total home production of even 49,420,000 cubic feet a 
year, in the opinion of the Italian foresters, exceeded the normal capacity 
of the forests, i.e., even at such a rate of cutting the forests were overcut. 
Such was the situation before the war. 

The imports of common, rough, round, or hewn timber and sawn 
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lumber in 1913, a good representative pre-war year, are shown in 
Table 107. 


Tasue 107.—Imports 1nTO ITALY 


Quality Volume Per cent 
cu. ft. 
Common rough, round, or hewn timber...... 1252135, S00 a5 rere 10.06 
SOLt<PeSINOUSeicre is 5 Lee ee ee eee 7,074, 120 702 
hard resinoussacee eee ee 1,397,880 : 
common hard broadleaf.................. 2,287,440 
high-grade hard broadleaf................ 889, 560 3.04 
soltibroadleafaee ra aeceniae ernst iota ee 564,800 
Common sawed lumber .47- ere eee 107 552/040 ere eaete ee 89.94 
BOLE TESINOUS Haciarterek sector deta tere meee 75,139,580 75 39 
hardaresinous ascii ae ee 14,931,900 ; 
common hard broadleaf.................. 8,641,440 
high-grade hard broadleaf................ 8,754,400 14.62 
SOL, broadlead. cine cera crea iene aire evens 84,720 
Mo taltinre cumin eke ee ee ee 119,765,840 100.00 


To this must be added 14,120,000 cubic feet of pulpwood, making 
a total of 133,885,840 cubic feet. 

Italian imports therefore consist of about 90 per cent of sawed 
lumber and 10 per cent rough, round, and hewn timber. By species, 
resinous sawed lumber constitutes 75 per cent of all the imports and 
hardwoods about 15 per cent. Softwood round and hewn timber 
forms 7 per cent and hardwoods 3 per cent. The imports of lumber and 
forest products into Italy increased 230.7 per cent between 1888 and 
1911. In value the imports of lumber and hewn timber amounted to 
about $27,000,000, and the imports of pulp to $5,700,000. On the whole, 
imports of forest products form a rather small per cent of the value of 
all imports. On an average for the three years before the European war 
the value of forest products imported was about 4.8 per cent of all 
the imports. During the war it fell off to 11%4 per cent. The value of 
pulp and paper imports before the war was less than 1 per cent of 
the total. The importance of the import, however, must be judged by 
quantity rather than by value. The amount of principal forest products 
imported into Italy during the three years from 1912 to 1914 was on 
an average about 1,420,000 tons. During the same period the average 
import of pulp and paper amounted to 110,230 tons. | 

The part which the different countries took in supplying Italy with 
forest products is shown in Table 108. 
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Tas_Le 108.—Imrorts or Timper, Putp, AND Papmr, BY COUNTRIES OF ORIGIN 


Import of Timber 


- Country of origin 1912 1913 1914 1915 
Total wood import (value).| $28,058,533 | $27,045,090 | $24,083,505 | $7,781,953 
From: 

Austria-Hungary: 
Winltienisiaien: aes n mere $21,897,000 | $20,168,500 | $17,735,928 | $1,914,174 
Ber sGent s5 «celeste o's 78.4 74.6 (Byer i 24.3 
North America: 
Vin buen pene che crate Retlerar $ 3,553,709 | $ 4,123,059 | $ 3,710,425 | $2,170,478 
PETECEMG Senin cnc ane tie Pee 15e2 15.4 Palos: 
Scandinavian countries: 
Wiese ac bit een taucnaee he $ 140,311 | $ 100,746 | $ 123,906 | $ 183,157 
IRERKCEN tain leer 0.5 0.4 OS 2.4 

Germany: 

Wiallictiny hse eiloe toe $ 446,409 | $ 479,412 | $ 292,588 | $ 290,079 
PereCeN Ghee weteane ers 1.6 es Ik 3.6 


Import of Pulp and Paper 


Total import of pulp and 
paper (value)........... $5,333,748 $5,711,642 $5,429,090 | $5,080,918 
From: 
Austria-Hungary: 
BVA UGS ere cfeie olitisi ole arco $2,154,459 | $2,405,359 | $2,585,621 | $ 909,995 
Percent. sctie «er ceoieeens 40.4 42.1 47.6 17.9 
North America: 
Wialtie sc: seek enter «fiers ~$ 14,475 - $ 27,213 | $ 6,948 | $ 9,843 
Rericentin.. ccc sccsssatere 0.3 0.5 0.1 ORZ, 
Scandinavian countries: 
Nelle mrema beret kare tor. $ 738,997 | $ 927,558 | $ 775,474 | $3,104,212 
Pericenitiaec acceso: 13.8 16.2 14.3 Gilet 
Germany: 
Wialtiecse ta esi seunisteys $2,027,910 | $2,035,571 | $1,760,739 | $ 852,288 
Rercentee hear 39.3 35.6 32.4 16.8 


SS ————K 


Before the war Austria played the predominant part in supplying 
Italy with forest products. Thus on the average for the three years from 
1912 to 14 Austria-Hungary furnished over 75 per cent in value of 
all the timber imported by Italy. Its vast forest areas, its proximity 
to Italy, and its convenient water and railroad means of communication 
made Austria-Hungary the natural and principal provider of timber 
for Italy. It had well-developed lumber and wood-using industries and 
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an effective organization for export trade. It was the most serious com- 
petitor of other countries importing timber into Italy. Although Austria- 
Hungary no longer exists as a political unit, the region will continue 
to be the principal exporter of forest products into Italy. Austria- 
Hungary exported into Italy chiefly sawn lumber of coniferous species, 
and also roughly hewn timber. 

Next to Austria-Hungary in extent of exports to Italy was the United 
States. For the three years 1912 to 1914 the United States furnished 
about 15 per cent in value of all the timber imported and showed a 
tendency to increase the amount. The United States sent chiefly sawed 
and hewn lumber. Of other exporting countries should be mentioned 
Germany and Scandinavia. The value of imports for this period aver- 
aged 114 per cent from Germany and from Scandinavia only 0.5 per 
cent. The timber imported from Germany, however, was of Russian 
origin. 

As regards imports of pulp and paper the situation is somewhat 
different. The first place was again occupied by Austria-Hungary, 
from which imports of pulp and paper for the three years 1912, 1913, and 
1914 averaged about 43 per cent of all such imports. The second place, 
however, was occupied not by the United States but by Germany, which 
furnished on an average for that period 36 per cent of the entire imports 
of paper and pulp commodities. Scandinavia was also represented to 
the extent of 15 per cent. 

The chief ports of Italy which receive timber are Genoa and Naples. 
Other ports, however, also played an important part. The extent of 
the imports at the different ports may be gauged by the following figures: 


TaB_E 109.—VaLurE or Importep TimBEeR BY Ports 
a 


Port 1912 1913 1914 
Genoa’ a: Eh att oe tht ae ee $3 , 493 , 300 $3, 706 , 758 $3 , 551,007 
GEG OND wie Rays rsct as Sa nae ee 302,624 187,210 67,743 
ING DIES ai cwc aee tte aaa eee ee 1,666 , 362 1,244,078 1,030,813 
ATCODGN A, vik on are RE ere tree ee 279,850 357 , 629 236 ,039 
VIEMICOL ira Sues shen eh eee ee 945 , 507 838 , 392 646 , 743 
IVPBROLI On. ti tire coche Cake hMOeneeae ed 666 , 429 964,807 848 ,042 
Catan arr cetacean Moneur ces eee 923,891 956,701 860,780 
Cagligninc >: wtcoe se cena Ae eee 312,853 268 ,077 241 ,636 


EEE 

Wood-Using Industries.—The lumber and other wood-using indus- 
tries of Italy are still undeveloped. Indeed, in view of the poor condi- 
tion of the forests and their low productivity, the development of a 
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home lumber industry of any importance is out of the question. The 
methods of manufacture are generally primitive, a great amount of the 
work being done by hand labor. There are only 210 sawmills in the 
country, most of them small. The larger mills are located in the north- 
ern part of Italy. 

There are many small wood-using and carpentry shops in the larger 
cities, most of which have band saws. These shops put out all kinds of 
interior woodwork, such as doors, paneling, railing, stairs, mantels, etc. 
The woods used for manufactures of this kind are Baltic pine, Austrian 
spruce, silver fir, yellow pine from America, and for higher grade work. 
Italian walnut, mahogany, and Slavonian pale 

One of the chief wood-using industries of Italy is the manufacture 
of railway, street, and freight cars. Before the war there were in 
Italy 36 establishments of this kind, some of which put out as many 
as 2,600 cars annually. The lumber chiefly used for this purpose is 
American yellow pine—about 75 per cent. Other woods used are Italian 
walnut, ash, teak, and oak. 

Shipbuilding offers a very promising field for development, owing to 
the geographical location of Italy on the Mediterranean. Most of the 
larger ships from now on will be made of steel, but lumber will be needed 
for frame timbers and interior finishing. 

A very important wood-using industry is the manufacture of boxes 
and crates of all kinds for packing the fruits which are shipped in enor- 
mous quantities from Italy and Sicily. The number of boxes required 
annually for lemons alone in Italy is estimated at 11 to 14 million. 
There are over 500 box-making factories in Sicily. The kinds of wood 
generally used for boxes are Italian pine, beech from southern Italy, 
spruce from Switzerland, and silver fir; but the growing shortage of 
material is compelling the factories to make use of almost any kind of 
lumber they can get. 

Furniture making is one of the chief industries of Italy, which ranks 
among the leading nations of Europe in this respect. Much of the 
furniture is of high grade and is made from Italian walnut, a highly 
esteemed cabinet wood, mahogany, and other tropical woods. Medium 
quality and cheap furniture are made from American woods—red 
gum, southern yellow pine, and oak—and from Austrian beech and 
spruce and Italian chestnut and pine. Italy manufactures a large amount 
of “period” or imitation antique furniture, often beautifully designed 
and ornamerited with carving and inlaid work. 

Considerable quantities of parquetry flooring are manufactured in 
Italy, most of which is exported to South America. Woods used for 
the purpose are yellow pine, white oak, maple, cherry, American oak, 
and Douglas fir. 
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Mining industries consume under normal conditions about 3,106,400 
cubic feet of timber per year. The principal woods employed are oak, 
larch, pine, poplar, chestnut, elm, acacia, and beech. 

An important industry is the manufacture of musical instruments, 
especially violins, mandolins, and guitars... The normal annual output 
of these instruments is estimated at 300,000 and they are exported to 
many countries. The wood used for this work must be only the best 
grade of clear stock. The preferred wood for sounding boards is Austrian 
spruce, which has resonant properties. Other parts of the instruments 
are made of poplar, basswood, pine, ash, Italian walnut, mahogany, 
and rosewood. 

The pulp and paper industry is developed on a fairly large scale. 
In 1913 there were 20 pulp plants and 462 paper plants, employing in 
all 25,000 persons. Among the paper plants were included a large num- 
ber of small plants which manufactured pasteboard. 

Minor wood-using industries are the manufacture of patterns and 
flasks, woodenware, toys and novelties, trunks, spars, and masts. Wood 
carving is an interesting and widespread industry, large amounts of 
fine carved woodwork being used in churches and cathedrals, and in 
important public buildings of all kinds. 

The state railways consume normally about 3,000,000 ties per year, 
of which about 250,000 are imported. These are cut from white and 
red oak, beech, pine, elm, and eucalyptus. Since there is a serious 
shortage of tie material in the forests of Italy, a large share will have 
to be imported. 

The match industry also plays a considerable part among the 
wood-using industries. In 1912 there were 151 match-producing fac- 
tories, which turned out 64,288 million matches. The veneer industry 
is little developed. In 1913 there were only four veneer factories. 

With a low forest productivity and undeveloped wood-using indus- 
tries at home, Italy must meet the needs for wooden commodities by 
importations from abroad. 

Forest Laws.—The evil consequences of extensive cutting and 
grazing in the forests, especially in the mountain regions, attracted the 
attention of the Italian governments even before the unification of the 
Italian kingdom. It was only in 1877, however, that a law was passed 
which limited the rights of private owners in the free use of the forests. 
For purposes of this law the forests were classified into protective and 
non-protective forests. In 1877 the first forest protective committees 
were organized. Their function was to look after cutting and grazing 
in forests recognized as protective forests as well as to issue permits for 
clearing forest lands for agricultural use under certain conditions. These 
committees were also charged with reforestation of denuded areas within 
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the protective zones. The area over which the law was operative 
amounted to 10,339,479 acres in 1908, while the area of the forests to 
which the law of 1877 was not applicable amounted to 4,445,148 acres. 
Most of the protective forests are found in the southern Mediterranean 
and Adriatic provinces, Piedmont, Lombardy, Venice, Marches, and 
Umbria. Of the 10,339,479 acres which come under the operation of the 
law of 1877, forests in the true sense occupy only 71.2 per cent, or 
7,360,514 acres, the rest is brush land, 10.5 per cent, or 1,084,789 acres, 
and denuded land, 18.3 per cent, or 1,894,176 acres. Of the 7,360,514 
acres in forests, 5,994,614 acres, or 81.4 per cent, are hardwood forests, 
1,049,189 acres, or 14.4 per cent, are conifers, and 316,711 acres, or 4.2 
percent, are mixed conifers and hardwoods. According to the method 
of management, 52.2 per cent of the protective forests are classified as 
high forest, and 47.8 -per cent as coppice. 

Among the protective measures carried on by the Italian govern- 
ment must be mentioned particularly the reforestation of the mountain 
slopes. The disastrous effects of deforestation of the mountains in 
Italy—a country of mountains—are particularly striking. As a result 
of the deforestation of the mountain slopes large areas in the Alps, 
Apennines, Abruzzi Mountains, and also in the mountains of Sicily and 
Sardinia not only become unproductive but constitute an actual menace 
to the agricultural land in the valleys. Small streams swelled by rain 
and the thawing of snow into turbulent torrents and no longer retained 
by forest vegetation rush down with tremendous force and cover agri- 
cultural land with sand and stones, causing the owners enormous and 
often irreparable loss. 

A law was enacted in 1910 which made obligatory upon communities 
and private owners the reforestation of denuded areas in the mountains. 
The reforestation is done under the direction of the government, and all 
projects and plans are considered by the Forest Department and must 
be approved by the Department of Agriculture. On areas where refor- 
estation is not obligatory the government encourages reforestation by 
giving the owners free seed and planting stock, and also technical 
supervision, and offers bonuses of from $5 to $10 for each acre reforested. 
During the period between 1867 to 1900 the work of reforestation pro- 
gressed very slowly. During that period there were forested only 53,681 
acres at an expenditure of $1,116,119. Of this amount $501,800 
was spent by the government and $614,319 by communities and 
private individuals. Between 1900 and 1910, 24,700 acres more were 
reforested, but actual reforestation on a large scale was undertaken 
only with the passage of the law of 1910. To carry out the provisions 
of this law the government appropriated for the first five years about 
$8,000,000. A large part of this expenditure is for the purchase by the 
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government of forests in the mountains as well as of areas in need of 
reforestation. The work of the Italian Forest Service is greatly aided 
by various associations. Particularly active among these is the Italian 
Touring Club (Touring Club Italiano), which published a series of 
popular pamphlets acquainting large masses of people with the evils 
of forest denudation and the need of combating it. 

Forest Education.—The aim of forest education is the training 
of a higher forest personnel and of forest rangers. For the training 
of foresters of the higher grade there is a National Forest Institute 
at Florence. Only those who have had training in either agriculture 
or engineering are admitted to this Institute. It is located in one of the 
old palaces of Florence which served in the past as the residence of the 
Grand Duke of Tuscany. For the training of forest rangers and the 
lower forest personnel, there are several forest schools. 

Revenue from State Forests.—The gross revenue from state forests 
(those under the supervision of the Department of Agriculture), during 
the fiscal year 1911-12 amounted to $190,280. The expenditures for the 
same year were $113,630, leaving a net revenue of $76,650. The forest 
expenditures in Italy thus form about 60 per cent of the gross revenue. 
The average gross revenue per acre in 1911-12 did not exceed $1.34. In 
1911 there were 23 state forests, with an average size of between 5,000 
and 6,000 acres. 

Probable Future.—The forest situation in Italy is summarized in 
Table 110. 

The great deficiency of Italian forests is in timber of sawlog size, 
particularly of conifers. The war, with its excessive demands for 
timber at a time when only a comparatively small part could be 
imported from abroad, further depleted the limited supply of conifers 
in Italy. Cutting in those forests during the war doubled and even 
trebled. The Italian foresters feel that if the demands of the next few 
years for timber are to be met by cutting of native timber without large 
imports from abroad, the Italian forests will be utterly destroyed, 
especially the coniferous forests. 

Italy is thus face to face with the dilemma of either making deeper 
inroads into her already depleted home supplies, or finding cheap sources 
of raw material abroad. All the indications are that such sources of 
timber supply will be found close at home, chiefly around the Adriatic 
and Black Seas. 

First of all, the territories newly added to Italy are fairly well 
wooded, particularly with coniferous forests, and their normal annual 
production is close to 22,716,000 cubic feet of sawlog timber, of which 
17,500,000 cubic feet is coniferous timber. 

In the newly acquired territories the most valuable additions are 
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the extensive forests of Trentino and the districts to the north, includ- 
ing the upper valley of the Adige up to the Vetta d’Italia and the Brenner 
Pass. 

The most thickly wooded portions of the new provinces are those 
drained by the Adige and its three tributaries, the Avisio, the Isarco, and 
the Rienza, with the basins of the Brenta and the Sarca. The northern 
portion of these districts is as rich in timber as the southern portion, 
the Trentino proper. In the Trentino, on account of the differences of 
soil, the quality of timber varies according to the valley from which 
it comes. The following is a list of the timber-producing valleys: 

Trent district—The Adige valley in the neighborhood of Trent; the 
valley of the Fresina; and the lower valley of the Aviso, better known 
as the Val Cembra. 

Mezzolombardo district—The lower Non valley and the upper basin 
of Molveno. 

Cavalese district—The middle Aviso valley, which includes the 
Val di Flemme, celebrated for the best quality of spruce. 

Primiero district—The upper valley of the Crimson and its tribu- 
tary, the Vanoi. 

Borgo district—The whole of Val Sugana and the valley of the 
Brenta. 

Rovereto district—The valley of the Adige known as Val Lagarina. 

Riva district—The lower valley of the Sarca, which flows into Lake 
Garda and the Valle di Ledro. 

Tiona district—The Giudicarie, that is to say the upper Chiese 
and Sarca valleys. 

Cles district—The valley of the Noce or upper Non valley and the 
Val di Sole. 

Trieste, the principal market for Austrian timber and the outlet 
for the valuable timber trade from Carinthia and Styria, is now an 
Italian port. 

Fiume was the outlet for the timber trade from Croatia and Bosnia, 
where some of the largest Austrian sawmills are located, and there 
is no reason to doubt that after conditions become more stable its 
flourishing timber trade will revive. 

This is a considerable addition to the total annual timber production 
of Italy, particularly as the increase is in coniferous wood, which is the 
scarcest. Still, with the additional territories the annual timber con- 
sumption has also increased and the problem is only partially solved. 
Some other sources of importation must be found and in larger quanti- 
ties than in the pre-war period, on account of the greater need of 
industry and the necessity of allowing the Italian forests to recuperate 
after the heavy drain of the war. 
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Before the war softwoods formed more than 80 per cent of the entire 
import. About 90 per cent of -all the imported timber came as sawed 
timber and about 10 per cent as rough, round, or hewn timber. About 
75 per cent of the rough, round, or rough-hewn timber came from 
Austria, the greater part of it by water or rail. The rest came by sea 
from the other shore of the Adriatic. Eighty per cent of the sawed 
timber came from Austria, about 12 per cent from the United States, and 
the rest from Russia, Rumania, and other countries. A little more 
than half was shipped by land, almost exclusively from the Venetian 
frontier. A little less than half came by sea routes, mainly through Genoa 
and Turin. About seven-ninths of the wood pulp came from Austria- 
Hungary, Germany, Norway, and other countries. During the last 
years before the war Germany was surpassing Austria-Hungary in the 
shipments of wood pulp. About three-fourths of the boards came from 
the United States and one-fourth from Austria. By species the chief 
sources of supply were as follows: 


inser ere Alps regions of Austria. 

archi... e082 Austria and Switzerland. 

Pitch pine. . . United States (south). 

Beech. ...:... Bosnia, Croatia, Slavonia. 

Walnut... United States. 

Oakey Slavonia, Croatia, Bosnia. 

As histiens innate Hungary, Slavonia, Carniola, and Albania. 
Maple....... Carniola and Croatia. 


Thus before the war the countries which formerly made up the 
Austro-Hungarian empire and now form parts of Jugo-slavia, Rumania, 
and the other newly created states, and to some extent the United States, 
were the chief providers of lumber to Italy. 

Italy, realizing her dependence upon timber from abroad, was fully 
alive to the situation even before the war, and tried to meet the problem 
by acquiring large forest properties or stumpage in Tyrol, Carinthia, 
Styria, Carniola, Transylvania, and Bosnia. The Italian lumbermen 
not merely invested in the forest land and stumpage, but actually went 
into the development of Austrian timber resources, built roads and 
camps for the workers, and organized the complete process from cutting 
the wood to sorting the product ready for the market. In this way the 
Italian industries sought, before the war, to assure themselves of a 
considerable part of the needed importations. Under normal conditions 
the needS of the Italian industries would be met by free industrial 
initiative. Individual initiative in the period of readjustment is unable 
to cope with the problem, and government assistance is considered 
essential. Private industry in Italy, as elsewhere, is still in an unsettled 
state. The foreign countries that supplied most of the Italian wood are 
disorganized. The conditions of transportation both by water and by 
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rail and the general economic situation of eastern Europe are unstable. 
The industries therefore need the cooperation of the government in 
securing the necessary supplies of timber. 

From the neutral or allied countries, such as Switzerland, the United 
States, and Canada, the Italians do not hope to secure much timber. 
Switzerland during the war was under the necessity of trading timber 
for food supplies. With its own limited timber supplies it is unable to 
hold out very much longer, as under normal conditions Switzerland 
itself imports timber. At present the Swiss Government is under a con- 
tract to the Italian Government to supply a small amount of wood. 
As to timber from the United States and Canada, the Italians feel that 
the high prices and the low exchange make the purchase of American 
timber practically out of the question and compel them to look for 
sources of timber supplies at more reasonable prices and in countries 
where the rate of exchange is more on a level with their own. The 
present tendency, therefore, of the Italian industries and Italian Govern- 
ment is to seek a source of timber in the countries lying around the 
Adriatic and Mediterranean; in other words, in the countries which 
have recently been separated from Austria-Hungary and also in such 
countries as Rumania, Ukraine, and the Caucasus. They also feel 
that the German states of Austria—Tyrol, Styria, Carinthia, and other 
provinces—from which Italy obtained, before the war, the greater part 
of her fir timber, should deliver, as a part of the war indemnity for a series 
of years, a certain quantity of wood, great reserves of which must have 
accumulated in those provinces during the war because of the stoppage 
of all export trade. They think that this is very easy of accomplishment 
as most of the forests are state property over which the government 
has complete control. Jugo-slavia, which now includes Serbia, Monte- 
negro, Bosnia, Slavonia, Croatia, and Carniola, comprises great forest 
wealth, of both softwoods and hardwoods. It is a country chiefly agri- 
cultural and wooded, which in the natural course of development will 
be opened up to foreign trade, exchanging forest products for Italian 
manufactured goods. These forests are also largely public property. 
In the past, when these countries were parts of Austria-Hungary, the 
Austrian Government gave extensive forest concessions to the wood 
industries of Germany and Hungary. It is very probable that the Italian 
Government can now obtain from the present government of Jugo- 
slavia similar concessions for the Italian industries on conditions and 
at prices which private individuals would be unable to obtain. Italian 
capital is already invested in large amounts in forest properties in those 
regions, and such concessions would stimulate the Italian lumbermen 
to resume their development work, which was interrupted by the war. 

New sources of cheap timber are also being looked for in Rumania 
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and Russia. Before the war the Italian importations from Rumania 
and Russia were rather small but were on the increase, plainly indicat- 
ing the possibility of greater future development. _Rumania’s absorp- 
tion of Transylvania made her an important source of timber supply 
for Italy. Italy is not willing to find herself again in the position in 
which she was before the war, when she had to depend entirely on 
Austria-Hungary and the United States for her lumber. The Italian 
Government therefore is expected to keep close watch over the markets 
of the Black Sea and the lower Danube, and to investigate thoroughly 
the less-known forest regions in those sections in order to be ready 
to take the best possible advantage of them. Albania is also included 
among the countries which are to be investigated as a possible source 
of cheap timber. 

Briefly, the whole present economic tendency of Italy as far as 
sources of raw materials are concerned is, in diplomatic language, an 
- orientation toward the east rather than toward the west. Italy no longer 
expects to secure the bulk of her raw products from the west, but is 
seeking them in the countries lying to the east, chiefly around the 
Adriatic and Mediterranean Seas. This may explain the tendency 
toward an economic “rapprochement” with Jugo-slavia. To carry out 
this economic policy it is planned to create a special bureau whose 
functions would be technical and commercial research and general infor- 
mation; this bureau would keep in close touch with the Italian domestic 
markets and foreign exporting markets, collect’ and compile statistics, 
and, through the laboratories of the Royal Forest Institute, make techni- 
cal tests of the new kinds of timber that the new sources of raw material 
for Italy may provide. 
References 
Serpmri, A. “ Notizie Statistiche sulle Foreste dei Nuove Provincia.” Florence, 1920. 
Le Condizioni Forestali d’Italia, prima, durante e dopo de la Guerra. Journal Forestier 

Suisse, March, 1921, pp. 46-49. 


“ Annuario Statistico Italiano, 1917 and 1918.” Rome, 1919. 
“ Annali del R. Istituto Superiore Forestale Nazionale,” Florence, 1914-1920. 


Serprert, A. “ Per l’approvvigionnamento del legname del dopo Guerra.” Florence, 
1919, i 
Serprert A., and A. Virraty. “I boschi e gli Ordinamenti Forestali nelle Nuove 


Provincie.” Florence, 1920. 

Serpreri A., and Dr. G. Sucata. “Il Legno Greggio.” Rome, 1917. 

Brown, )e~C. Lumber Markets in Italy and Reconstruction Requirements. U. S. 
Dept. of Commerce, Special Agents Series 182, Washington, 1919. 

Zon, R. Lumber Markets of the Mediterranean Region. Dept. of Commerce, Bureau 
of Foreign and Domestic Commerce, Misc. Series 51, 1917. 

Zon, R. The Outlook for Extending American Lumber Trade in Italy. Journal of 
Forestry, Nov., 1920, pp. 723-729. 

Pavart, A. “Notizie sulle Foreste Demaniale dei Territori Occupati.”” R. Istituto 
Superiore Forestale Nazionale, Florence, 1920, pp. 134-45. 


236 FOREST RESOURCES OF THE WORLD 


JUGO-SLAVIA 


With the addition of Bosnia and Herzegovina, Croatia, Slavonia, the 
Slovenian territory formerly belonging to Austria, the Serbian countries 
in southern Hungary, the west territory of the Banat known as Vojdodina, 
part of Bulgaria, and finally Montenegro, the little kingdom of Serbia 
has grown to a large state known as Jugo-slavia, or the Serb-Croat- 
Slovene State.t It has now an area of about 68,565,760 acres, and a 
population of about 14,800,000. The land area of Jugo-slavia is thus 
somewhat larger than that of Great Britain. The exact boundaries of 
the country are not yet clearly determined. The Jugo-slavian govern- 
ment itself has not had time to take stock of the forest resources that 
it has acquired. The following figures, therefore, apply only to those 
areas which are definitely known to belong to Jugo-slavia. The present 
estimates are based on the statistics available for the territories while 
they were part of Austria-Hungary. 

Forest Area.—The forest area of Jugo-slavia is in the neighborhood 
of 1714 million acres, distributed as shown in Table 111. 


_ Tasie 111.—Forerst AREA OF JUGO-SLAVIA 


i 


Total Per cent of 
Province : forest land under 
area, forest 
Rtg Soa Ble es Peed D5 oh 2 a Saag a 
acres 
Se eet ee a One ae MOCOrio ood oso or Oc 3,865,000 31.4 
Bosnia and Herzegovina...........- 26+ ee eee eee ce te eee 6,380,000 Doea 
@roatinand (Slavonia. sontas acietie: See rita Mase roe 73.769, 0003. near cee 
SS iT: ee eR ERC ae Fa eee ea icrranien Orr Suche 2 AA OOO cence 
Montenegro (estimated). ...... 6.6.00 eee eee eee eee ees 700,000 30.0 
SG Won vil eee aad ta eae rarer cick Skioaho,g Gitte: 3 17,258,000 


The forest area as it is known at present is thus 25.2 per cent of the 
total land area, or 1.2 acres per inhabitant.? 


1Although Albania is now recognized as an independent state, no attempt has been 
made to determine its forest area separately. The small size of the country—only a 
little larger than the State of Vermont—and the vagueness of the new boundaries of 
Albania and: its neighbors—Jugo-slavia, Italy, and Greece—make such an estimate 
difficult. Furthermore, whatever forests may be credited to Albania—and the country 
is only sparsely wooded—have probably already been included in the data for the 
territories of its neighbors of which at one time or another it formed a part. 

2Since the manuscript was prepared a new estimate of the forest area of Jugo-' 
slavia has become available. According to the latest estimate the total forest area is 
18,525,000 acres. This would make the land under forest 27 per cent (Deutsche Forst- 
Zeitung, Neudamm, May 28, 1922, p. 425). 
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Character of the Forest.—Serbia—The eastern part of Serbia is 
very little wooded; hardwoods (beech and oak) occur in the east and 
north, while conifers (fir, spruce, and pines) are found in the west and 
south. On the whole, the broadleaf forests predominate, firewood being 
the chief product. Coniferous and mixed forests are largely in the 
mountains, and transportation facilities must be improved before these 
forests can be exploited to any great extent for commercial purposes. 

Bosnia and Herzegovina have large stands of spruce and pine cover- 
ing nearly 214 million acres, some of which are still virgin. The fine 
oak forests of the lowlands are nearly exhausted. Quercus cerris is the 
only species which is still present in abundance. 

Slovenia, which includes southern Croatia, southern Styria, Carniola, 
and parts of Istria, all of which formerly belonged to Austria, contains 
30 per cent coniferous, 25 per cent mixed, and 45 per cent broadleaf 
forests. 

In Croatia and Slavonia only about 11 per cent of the forests are 
coniferous. This territory lies in the midst of the broadleaf belt includ- 
ing eastern and southern Hungary, Slavonia, Croatia, eastern Carniola, 
southern Styria, and northeastern Bosnia. Beech is the principal species 
here, but it is by no means as important economically as oak, which 
occurs in association with it. Slavonian oak has a world-wide reputa- 
tion. The remaining stock of this species will last only a few decades. 
In addition to oak, the following species are represented in the forest: 
ash, basswood, poplar, hornbeam, beech, and maple. Oak is gradually 
giving way to these species in younger stands. 

Montenegro contains extensive stands of coniferous timber in the 
mountains, but these forests are inaccessible for want of roads, and hence 
unexploited. The high mountains in the north are covered with pine 
forests. At the mountain tops the vegetation is alpine in character, 
but in the sub-alpine zone, about 6,000 feet, there occur pine forests 
and below them beech, then oak and walnut. Beech is the prevailing 
species up to 5,000 feet in altitude. Forests occupy about 30 per cent 
of the total land area, or 700,000 acres. 

On the whole, therefore, Jugo-slavia may be characterized as a 
country in which broadleaf species predominate; it may be safe to place 
conifers at 25 per cent and hardwoods at 75 per cent of the total forest 
area. 

Character of Ownership.—lIt is impossible to determine at present 
the exact ownership of the forests in Jugo-slavia, as the new political 
organization will undoubtedly cause changes in this respect. An esti- 
mate, however, may be made on the basis of the distribution of the 
forests according to ownership as it existed in the provinces before 
they became a part of Jugo-slavia, 
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Tapie 112.—Pre-war DistRipuTIoN OF FORESTS AccoRDING TO OWNERSHIP 


[nn se ee 


Province State Communes | Church nee Total 
orests 
Serbiaiaee raster ee 1,417,230 | 1,645,650 | 42,707 759,187 | 3,864,774 
Percent). 250 cncrmrer 36.7 42.6 inal 19. Go Wee se ere 
Bosnia and Herzegovina..| 5,016,500 |.....--.-+-|..---++: 1,363,500 | 6,380,000 
Per cent: ciao ae mae Aiea ED Oe cree cach conta Rie Oa AE eine eee 
Croatia and Slavonia... . 724,000 394,000 | 92,000 | 2,559,000 | 3,769,000 
Per icentiestaern ecto LOS Qe 10.5 2.4 67.96 se ere 


Se eee oe 


No data are available regarding the character of ownership in 
Slovenia and Montenegro. Furthermore, the boundaries of the property 
of different forest owners in many of the provinces are very uncertain 
and still disputed. For Jugo-slavia as a whole the state owns 42.2 
per cent, the communes 22.3, private individuals and communes jointly 
29.1, and the church 6.4. 

Annual Growth, Cut, and Consumption.—No figures are available 
regarding the cut, yield, or consumption of wood. The best figures that 
can be given are mere estimates. The forests of some of the provinces 
of the former Austrian empire, such as Croatia and Slavonia, produced 
at the rate of 40 to 43 cubic feet per acre per year. On the other hand 
the forests of Serbia and Montenegro were evidently greatly depleted. 
If the entire 1714 million acres were productive forest land, it would be 
comparatively easy to determine the total annual growth. Some of 
this land, however, is undoubtedly not productive forest land, and 
therefore the average annual growth would fall below 40 cubic feet. 
Moreover with the hardwoods predominating, the growth per acre, 
especially of sawlog material, must be comparatively low. At 40 cubic 
feet per acre the total forest area of Jugo-slavia would indicate an 
annual growth of 690,000,000 cubic feet. Although the country is 
largely agricultural, before the war the domestic consumption of 
Austria-Hungary, of which most of the country was a part, was fairly 
high. Assuming that the per capita consumption of wood in Jugo- 
slavia is about 43 cubic feet for a population of 14,800,000 people, this 
would make an annual consumption of 641,400,000 cubic feet. At an 
annual cut estimated at 783,660,000 cubic feet and a consumption of 
641,400,000 cubic feet, Jugo-slavia could provide a surplus of about 
142,260,000 cubic feet of sawtimber for export abroad, when her forests 
are made accessible for exploitation by the construction of roads and 
other means of transportation. It is evident that at such a rate of 
cutting, Jugo-slavia, like Austria-Hungary before the war, is over- 
cutting her forests. 
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Imports and Exports.—Some of the countries which now form 
provinces of Jugo-slavia, like old Serbia and Montenegro, before the 
war had an excess of imports over exports. From this it may be 
inferred that the forests of those provinces have not yet been opened 
up or that they are already ruined by abuse, because with a forest 
area of 1.55 acres per capita and undeveloped industries, as was the 
case in Serbia, the forests should be fully able to supply the needs 
of home consumption. It was different, however, with Bosnia and 
Herzegovina, the Slovenian territory, Croatia, and Slavonia. These 
countries, even before the war, had an excess of exports over imports. 

The exploitation of the forests of Bosnia and Herzegovina was just 
beginning before the war. Timber is the chief Bosnian export, the 
average annual amount exported being 211,800,000 cubic feet. Over 
one-third of these exports are sent to Italy, chiefly to Sicily and 
‘Sardinia. The greater part of the remainder goes to Egypt. Among 
the chief centers of the industry in Bosnia and Herzegovina are Dober- 
lin, Drvar, Gornji, Podgradats, and Zavidovitch. In these provinces 
are many sawmills using steam and water power. The yearly output 
of sawn timber is given as: 


cu. ft. 
Sprdcer + tee by kad me otk Meri cro coretee ares mera 211,180,000 
BEC Cem CN. teen) yer cee ey ten ae Oe reo 4,589,000 
Ca retinas t Cian eA SENS nT AE nt ee Sethe Se) ON WOE. te 12,355,000 


Foreign capital has been invested on a large scale in the forests 
of Bosnia, Herzegovina, and Slovenia. Railways and sawmills have 
been built in the forests. The timber industry has also begun to grow 
in Croatia and Carniola. There is no doubt that large amounts of 
timber will be exported from these regions as soon as Fiume is opened 
up. An Italian company, “La Foresta,” has been formed at Milan 
for timber trade, with a capital of $9,650,000. This company has con- 
trol of extensive forests in former Austria-Hungary and Rumania, 
and purposes to send large quantities of timber to France and Italy for 
reconstruction work. 

Slovenia has 2,000 water sawmills and 35 steam sawmills. An aver- 
age yearly total of 1,765,000 cubic feet is exported from Slovenia to Italy 
and Spajp. Before the war much furniture was produced for export, 
and as soon as prices are stabilized the trade will probably be resumed. 
Bentwood furniture is produced at Varazdin for export to all parts of 
the world. Distillation of wood is carried on at one or two factories in 
Bosnia, producing charcoal, acetone, methyl] alcohol, etc. 

Timber trade moves almost exclusively by railways in Jugo-slavia. 
Rumania monopolizes the wood export trade to the east, hence Jugo- 
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slavia has no occasion to make use of the Danube and Save Rivers for 
timber transportation except for fuelwood. 

Wood-Using Industries——Wood industries are represented by 
cellulose, tanning, and wood distillation plants, as well as by saw- 
mills. Charcoal burning is also a wide-spread industry. There are 
important plants for manufacturing and treating railway ties both for 
home use and for export. These industries are located mostly in Bosnia 
and Herzegovina. The products are shipped partly to Fiume, partly by 
rail to Sebenico, Metkowic, or Gravosa. A small amount of building 
timber, lumber, and fuel goes to southern Hungary and Serbia. 

Forest Laws.—The different provinces which compose Jugo-slavia 
had, as a rule, their own forest codes. The forest policy of the new 
country as a whole has not yet been formulated, and upon this policy 
will depend the future of the forests of Jugo-slavia. Old Serbia had 
no legislation looking toward forest protection. Every citizen had the 
right to cut timber for his own needs in the state forests, although he 
had to pay for what he cut for sale. Under such a system of cutting 
there could hardly be any regular forest management. On the other 
hand, such provinces as Slovenia, Croatia, Slavonia, Bosnia, and Herze- 
govina, which formerly were part of Austria-Hungary, had very strin- 
gent laws with regard not only to public forests but to private forests 
as well. 

How well the state forests in the provinces which were a part of 
Austria were managed may be seen from the fact that the gross revenue 
per acre in 1912 amounted to $2.50, and the net revenue to $0.70. In 
other words, 72 per cent of all the revenue from the forests was utilized 
for the administration ahd improvement of the state forests. After 
1852 the Austrian government recognized a special class of private 
forests—the so-called protection forests. All forests whose destruction 
would increase the danger from erosion, avalanches, rock slides, or cause 
the movement of sand, could not be cut clean. In 1910, about 121% to 
13 million acres of private forests came under this regulation. Whether 
the present government of Jugo-slavia will retain these laws and extend 
them to other provinces is to be seen. There is danger that in the 
reconstruction period the government, in its desire to hasten rehabilita- 
tion, may overcut the forests. Even before the war Austria reached 
the limit of its forest exploitation, and in some localities had actually 
been cutting in excess of the growth. Jugo-slavia is destined at any rate 
for some time to take, at least in part, the place of Austria-Hungary 
in supplying many of the European countries with timber. Whether it 
will be able to maintain a leading export trade for a long time will 


depend largely upon the manner in which the newly acquired forests are 
handled. 
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LATVIA 


Forest Area.—The newly established State of Latvia has an area 
of 15,642,000 acres and a population of 2,500,000. Latvia was formed 
from part of the old province of Livonia and the whole province of 
Kurland. The forest area must be in the neighborhood of 3 million acres, 
or 19.4 per cent of the land area. By provinces it is distributed as 
follows: 


Acres 
TaVODIAECHalieshte acces ccrttereers csc ce ee aioe reer tes 1,108,450 
1EG Tis ina (6 eke Ree Saree Tee aN es See oe 1,931,100 
DOL ANE Rina ate charlene oor EE ele Oar 3,039,550? 


The forest area is 1.2 acres per capita. 

Character of the Forest.—Latvia, like Esthonia, lies within the 
region of temperate hardwoods and conifers. Scotch pine and spruce 
predominate, forming probably 65 per cent of the total forest. 

Character of Ownership.—Private forests predominate.' In the 
province of Kurland public forests occupy only 752,800 acres, or 39.0 
per cent, while in the portion of Livonia now included in Latvia about 
15 per cent, or 162,900 acres, are under public ownership. 

Growth, Cut, and Consumption.—The growth may probably be 
assumed as 35 cubic feet per acre, while the consumption is about. 50 
cubic feet per capita and the cut is in excess of the present growth. 
With regard to the lumber industry Latvia, just as Esthonia, is chiefly 
a shipper, trader, and manufacturer of raw material originating in 
Russia. 

1 Recent estimates give a forest area of 4,200,000 acres. Since the war, public 
forests are reported to comprise 87 per cent of the total. 
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LITHUANIA 


Forest Area.—As far as can be determined the present land area 
of Lithuania is 23,400,000 acres and the population approximately 
4,650,000. Lithuania is formed of three old Russian provinces, Suwalki, 
Kovno, and Vilna, except the region surrounding the city of Vilna, which 
is a part of Poland. The forest area must be in the neighborhood of 
4,466,500 acres (1 acre per capita), distributed by provinces as shown 
in Table 113. 


TasBLE 113.—Forrest AREA OF LITHUANIA 


Province Forest area Per cent of total land 
area under forest 
acres 
Sova UCTS tee ey ee ae ee ee 648, 100 20.9 
KONTO sain RE. cre eee ee 1,634,300 16.5 
Walia Sees ee erat aa ee ee 2,184,100 Abell 
LOtal Se AA eee Lee 4,466,500 19.1 


Character of the Forest—Lithuania is in the region of mixed 
temperate hardwoods and conifers. Conifers predominate, forming 70 
per cent and the hardwoods about 30 per cent. In the province of 
Kovno spruce exceeds pine, while in Vilna there is more pine than 
spruce. 

Character of Ownership.—Before the war the forests in the three 
provinces were distributed by ownership as given in Table 114. 

Private forests predominate. Lithuania is without mineral deposits 
of commercial importance and must depend primarily upon its for- 
ests and crops for means of livelihood and commerce. The chief 
occupation is a primitive type of agriculture with cereals, flax, and 
potatoes as the principal products. Although it is better endowed with 
forests than either Esthonia or Latvia, the forests being mostly in private 
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Tasie 114.—Pre-war Ownersuir or ForEstTSs 


Province State Private Peasant | All other 
SUlvuei ld aeritanceee Rae tale ies cfeerrsyern oh 493,700 114,700 28,400 11,300 
PERE CORba eens cuenta sco Byars e es WOo2 We 4.4 1G 
ECON nero eLs Esters sites tteerere newt t 447 ,800 UST SOOM Alera 4,700 
I ORICEL Gc re Societe orcieare cietsie ee nie 27.4 fp hae le dl Lore oe PRE OFS 
WINNS <3 ere eae acer ae peer ae 718,100 1,415,100 48,800 2,100 
IRerzGenina cet soc eo ee Rae 32.9 64.8 Nps 0.1 


hands have been greatly cut over and cannot maintain a large export 
trade. 

Timber Trade.—Like most of the western provinces of Russia, the 
region occupied by present Lithuania has been largely a center for the 
manufacture and shipping of raw materials obtained from other points in 
Russia—an industry important in many places. The poorer grades are 
utilized for local needs. Log driving and floating of pulpwood on the 
rivers Niemen and Vilna to the wood-using establishments and pulp mills 
in Germany were highly developed before the war. A great many.ties 
are made in the region. The local sawmills work only for local markets. 
On the whole, the sawmill industry is not well developed, nor are there 
any large wood-using establishments. There are more men engaged in 
the home industry than in factories. The great drawback in the past was 
that there were no lumber yards on the rivers Niemen and Vilna within 
the Russian border. Russian lumbermen therefore had to ship their 
products direct into German territory, where there were splendid wood 
yards and other conveniences. This placed the Russian lumbermen 
entirely at the mercy of the German traders. 

Growth, Cut, and Consumption.—The annual growth is probably 
the same as the average for European Russia—namely, 35 cubic feet per 
acre. The consumption is probably about 40 cubic feet per capita. The 
cut therefore is in excess of the present growth. No figures are as yet 
available for the cut in Lithuania. The figures given for Russia include 
Lithuania. 

References 


See referefices for European Russia. 


THE GRAND DUCHY OF LUXEMBURG 


Forest Area.—The total forest area of Luxemburg is 197,600 acres, 
or 30.9 per cent of the total land area. With a population of 263,824 
this constitutes a per capita forest area of 0.7 acre. One-fourth of 
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the forest area, 49,400 acres, consists of coppice managed for tanbark. 
High beech forest covers 123,500 acres, and coniferous forest 24,700 
acres. Conifers thus occupy about 1214 per cent and hardwoods 8714 
per cent of the forest. During the last ten years clearings have amounted 
to about 3,334 acres. The state owns only 4,940 acres, the communes 
and other public institutions own 74,100 acres, and the rest, which 
includes almost all the tanbark coppice, belongs to private owners. 
Nearly two-thirds of the forests thus belong to private owners. 

Annual Growth, Cut, and Domestic Consumption.—The growth, 
cut, and consumption of wood in Luxemburg can not differ materially 
from its neighbors, Belgium on the west and Germany on the east. 
With an average growth of only 30 cubic feet per acre, or about 6,000,000 
cubic feet in all, the forests of Luxemburg ought to supply a domestic 
per capita consumption of 22 cubic feet as in Belgium. Luxemburg 
may, therefore, be considered as self-sufficient in its timber production. 

Forest Laws.—The forests of Luxemburg have been cared for up 
to and including the present time under the forest law of 1905, but since 
the World War conditions have changed to such an extent that new 
legislation has become imperative and a bill for such a law is now 
pending before the Luxemburg Chamber of Deputies. 

Under the present law the administration of the forests is assigned 
to “The Superior Council for Forests and Waterways.” The Forest 
Service comprises five divisions. At the head of each division there 
is a Chief Forester, who is responsible to the Superior Council for 
Forests and Waterways. The Forest Service controls and administers 
all public, communal, and Grand Ducal forests, but does not have the 
right to regulate or control private or corporate owners of forest lands. 

Under the present law private and corporate owners are not restricted 
as to the disposition they may make of their forest lands, and through 
this Iaxness a considerable portion of the Luxemburg forests has dis- 
appeared. The law now pending before the Chamber of Deputies 
provides for the control of lumbering on private as well as public lands 
and also provides for the reforesting of many of the deforested areas. 

In recent years, when forest lands of importance are placed on sale, 
the Luxemburg government, one of the communes, or the Grand Ducal 
estate itself usually purchases the parcel as a means of preventing the 
deforesting of that particular area, there being no other legal means to 
prevent the cutting of all timber included in such an area. 

Although no concessions or subsidies are granted to private or 
corporate owners, the government is assisting in reforestation by selling 
trees from its own reserves and nurseries at very low prices. Consider- 
able attention is given in the schools of the Grand Duchy to bringing 
before the pupils the value of the forests both from the economic stand- 


. 
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point and that of public health, but at present there is no organized 
effort to educate the public as a whole. 
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THE NETHERLANDS 

Forest Area.—In the Netherlands for the last seventy-five years 
there has been a constant increase in the area of productive ‘land at 
the expense of the non-cultivated and waste land; ‘thus, in 1833, 
fields, pastures, meadows, and forests occupied 63 per cent of the total 
land area, and the remaining 37 per cent was swamps, waste land, and 
roads; in 1910 82 per cent was under crops, forests, and gardens. In 
sixty-five years the Dutch have transformed 19 per cent of waste and 
unproductive land into profitable areas. Forests have also increased 
accordingly; in 1833 the forest area was 417,500 acres, or 5.2 per cent 
of the land area; in 1881 it was 552,001 acres, or 6.8 per cent of the 
land area; in 1889 it was 564,000 acres, or 7.7 per cent of the land area, 
and in 1911, 644,480 acres, or 8.0 per cent. As a result of clearing during 
and since the war, the area decreased to 612,030 acres in 1920. 

The forest area in seventy-five years has increased about 50 per 
cent. Since the greater part is in the hands of private individuals, 
this increase must be taken as an indication that forestry is profitable. 
The per capita forest area is 0.1 acre. 

The distribution of the forests is not uniform, ranging from 0.5 per 
cent (Groningen) to 17.9 per cent (Limburg). The forest areas of the 
provinces in 1901 are given in Table 115. 


TaBLeE 115.—Forrest AREAS oF NETHERLANDS 


arcak Per cent of Wotest Per cent of 
Province land under Province land under 
oa forest aie forest 
acres acres 
Groningerf...... 2,784 0.5 South Holland. .} 22,415 3.0 
Friesland........ 19,780 2.4 ZEONANG oes 35 A) 0.9 
Drenthe vrs... 28 , 380 4.3 North Brabant. .| 147,215 iPAY- 
Wyeryssel..... 47,967 5.8 Imimbures oe eae 93,289 17.9 
Gelderland...... 192,971 15.8 Taher pare 
Ubreokt.. sc. 44,826 13.1 Total......... 622,235 7.6 
North Holland...| 18,888 2.8 
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Character of the Forest.—By species the forests were distributed 
in 1901 as shown in Table 116. 


Taste 116.—DisrrisutTion or Forrests—NETHERLANDS 


Composition 
Province Broad- Conif. Oak for lace Willow 
leafed pal oe bark 
acres acres acres acres acres 
Groningen yenesan eee ieee 608 756 353 LOG Tal eee 
Rereslands. 172 aa oan eee: 526 1,922 2,246 14,074 12 
Bren bey as sacessvetsis ein ree iene 3, 157 11,747 8,771 ANOSuheeeeee 
Overvssel stim dace ce come oe re 7,516 22,015 13,269 4,431 736 
(Gelderland cu ain leer eee 33,787 | 80,967 | 52,989 18,770 6,459 
UWitrech tite: Vie. be een Vries 4,043 20,380 10,996 Seeley 4,093 
Northelollandzmuei settee Welw 1,060 By pe 6,131 825 
South Motland.s..40: & sistent: 1,247 123} 1,922| 7,689| 11,434 
VAECNEN TY sates nce te Ee ER SREEIEIS Cosine tat 370 565 274 2,282 227 
INotthyBrabants..2 v2. wae eee 4,691 | 101,191 10,359 21,953 9,021 
Emmure? seacenaeeae oa ener 4,740 62,847 7,684 17,466 553 
MP Otalc ona. a tcetestetens cries 67,836 | 303,573 | 113,585 | 103,881 | 33,360 
Per Cente 22% ania re eee 10.9 48.8 18.2 Ge 5.4 
Gand Wotal oaks vee Se eee ee ee 622,235 


TOE 


Of the 640,832 acres of forest (1908), 327,628 acres, or 51.1 per cent, 
are conifers; 54,975 acres, or 8.6 per cent, are broadleaf forests, and 258,- 
229 acres, or 40.3 per cent, coppice. Conifers thus occupy about half of 
the forest area. They occur chiefly in North Brabant, Gelderland, and 
Limburg. The conifers yield but little sawlog timber, the product being 
principally mine props, exported in large quantities to Belgium and 
Germany. Oak coppice managed for bark occupies about one-sixth 
of the entire forest area. About half of these oak forests are in Gelder- 
land. The bark, however, is shipped to the tanning factories in North 
Brabant. Osier (willow) culture occupies a large area in South Hol- 
land, North Brabant, and Gelderland. 

Character of Ownership.—In 1909 the state forests occupied 196,291 
acres, or 30.6 per cent of the forest area. The rest of the forest, or 
69.4 per cent, belonged to private owners and communes: 
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Annual Cut and Growth.—Unfortunately, there are no reliable 
figures concerning the amount of annual cut. The cuts per acre in 
Netherlands and Belgium are not very different. Judging by the revenues 
obtained in the Belgian forests, the Dutch forests must yield an even 
larger amount of wood per acre. An annual cut of about 46 to 50. cubic 
feet per acre is probably a safe estimate. The total cut would therefore 
amount to 32,041,600 cubic feet. This figure may also be accepted as 
the annual growth, since the forests are managed on a sustained yield 
and the forest area is constantly increasing. 

Domestic Consumption.—The annual yield is not sufficient to 
supply the home consumption. The Netherlands is a commercial nation 
less developed industrially than Belgium, hence its wood consumption 
is smaller. Although Netherlands uses enormous quantities of coal 
and peat and therefore does not use much wood for fuel, it needs 
large quantities of timber for building purposes. The surplus of 
imports of ship and structural timber in 1909 was 72,148,000 cubic feet 
(about one million tons). Adding to this the annual cut at home, 
32,041,600 cubic feet, the total domestic consumption would be about 
104,189,600 cubic feet, or with a population of 6,600,000, 15.8 cubic feet 
per capita. Even assuming that 50 per cent of the total cut is cordwood, 
the consumption of cordwood would form only 2.4 cubic feet while the 
consumption of timber and lumber would be 13.4 cubic feet per capita. 

Imports and Exports.—The amounts of ship timber and other 
construction timber imported into the Netherlands by countries of origin 
for the period 1888 to 1909 are given in Table 117. 

The exports of ship and structural timber from the Netherlands by 
countries of destination for the period 1905 to 1909 are given in Table 
118. . 

Of the ship and structural timber imported into the Netherlands, 
there remained in the country for internal consumption only about 
72,000,000 cubic feet, the remainder being reexported. 

Russia is the principal exporter of timber and lumber into the 
Netherlands and the quantity is growing year by year. Russia, however, 
supplies more timber than lumber. Sweden and Norway, on the other 
hand, furnish more lumber than timber, although the export from these 
two countries on the whole is decreasing. There are no import duties 
either on round timber or on sawn lumber in the Netherlands. 

The/United States furnishes chiefly pitch pine (Pinus palustris). 
Lately, however, the prices for pitch pine nearly reached the prices for 
oak, and cabinet makers are turning to the use of oak. A great deal 
of oak is imported into the Netherlands for cabinet making, doors, 
frames, and interior finish in houses and railroad cars. Oak comes 
mostly from Austria, Germany, and the United States. Much American 
oak is rejected because of its brittleness. 
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Walnut for cabinet making is being imported from Caucasus; also 
from Italy and southern France. This wood comes through Rotterdam 
as do all precious woods, the so-called “bois des iles”: rosewood, 
mahogany, ebony, teak, and others. 

Ports.—Nearly all the timber from abroad is imported through 
the seaports of Rotterdam, Amsterdam, Zaandam, Dordrecht, Harlingen, 
Delftzijl, Terneuzen, and Middelburg. A small amount of timber enters 
in the form of rafts by way of the Rhine from Germany. From 50 to 
60 per cent of all the timber imported comes through Rotterdam. 
Amsterdam is the next largest port through which forest products 
enter. In 1909, 11.6 per cent of all the ship and other structural 
timber imported entered through Amsterdam, and the amount is con- 
stantly increasing. Russian timber came from the ports of the White 
and Baltic Seas. The timber from Archangel was valued more highly 
than any other timber on account of its high technical qualities. A 
great deal of sawn material came from Danzig, but this was also Russian 
timber exported to Prussia in round logs and there sawn and reexported to 
the Netherlands. 

Wood-Using Industries.—A great deal of timber is still being used 
for shipbuilding. Thus in 1908 there were built 100,000 tons of ships, 
in the construction of which 25,000 tons of wood were used. Since the 
number of wooden ships decreases from year to year, the demand for ship 
timber will probably decrease. Only two firms are engaged in the con- 
struction of wooden ships—in Rotterdam, Boot & Zonnen, and in 
Zaandam the shipyard “Czaar Peter.” 

According to the industrial census of 1899 there were 22,253 individual 
wood-working plants, employing 59,000 workers. Most of these workers, 
17,763, were in South Holland, 6,061 in Gelderland, 5,252 in North 
Brabant, 3,654 in North Holland, 3,409 in Overyssel, and so on. Table 
119 below gives an idea of the distribution of these workers by their 
specialties. 


TABLE 119.—DiIsTRIBUTION OF WooD WoRKERS 


Number | Number Number | Number 
Trade of enter- of Trade of enter- of 
prises | workers prises | workers 
CarpentryAind cabi- 

net making...... 13,658 Biss | INA Gong too ec 444 1,115 
FMUEETIEULITC os,» «ole ee 2,239 7,082 || Box manufacture... 58 780 
Wooden shoes....... 3,279 3,139?] Wooden lasts. ..... 101 433 
Stave making....... 1,459 2,884 | Basket making..... 60 600 
Hoop making....... 213 IF SiA7i Sawmill see ne a 297 3,172 
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Most of the wood-using plants are small. The largest numbers 
of carpenters and cabinet makers are in South Holland and North 
Holland. The furniture making’ is centered in South Holland, North 
Holland, and Limburg. The manufacture of wooden shoes ‘is chiefly 
in Gelderland and North Brabant. Barrel making is in the provinces 
of South Holland, Friesland, and North Brabant. A large number 
of barrels are manufactured for. the export of herring and butter. 
The basket industry is highly developed because of the abundance 
of willows. Most of the sawmills are in South Holland, Gelderland, 
North Brabant, and Overyssel. The largest sawmills are in The Hague, 
Drent, and Utrecht. One of the oldest sawmills, Dekker, in The Hague, 
has existed since 1885, and manufactures chiefly sash and doors. It uses 
mostly Russian, Finnish, and Swedish timber. It is of interest that the 
first sawmills in Europe were built in the Netherlands, which at one time 
supplied Europe with sawn timber. Windmills were utilized as the 
motive power. In the 11th century there were about 600 such sawmills 
operated by means of windmills; they are now a thing of the past. 

The Forestry Movement.—Forest administration began in the 
Netherlands in 1898, when a Division of Agriculture was created in the 
Department of the Interior. At present the Forest Service is in the 
Department of Agriculture, Industry, and Trade. The staff in the 
Netherlands proper is very small, comprising one forest inspector, two 
foresters, and 20 forest guards. The state forests are situated on dunes, 
shifting sands, and heath. Private owners and communes have com- 
plete freedom in handling their forests according to their own discretion. 
There is no limitation in the right of usage and no forest protective 
laws, yet the forest area was constantly increasing until 1912. 

In 1833 the forests occupied 417,494 acres; in 1890, 563,758 acres; 
in 1901, 622,235, and in 1908, 640,832. Thus during 75 years the 
forest area increased by 223,338 acres, or 53 per cent. This increase 
proceeds at the expense of heath waste, of which there are about 
1,482,000 acres, or 18.1 per cent. of the total area of the country. These 
waste lands are at present suitable only for the pasturing of sheep, and 
bring an insignificant revenue of 8 to 12 cents per acre. The afforesta- 
tion of the heath wastes is being aggressively pushed by a private asso- 
ciation, Netherlandsche Heidematschappij, which was founded in 1888. 
The purpose of this association is the improvement of the heath wastes, 
their drainage and conversion into pastures and forests. It publishes a 
periodical journal, Tidschrift de Nederlandsche Heidematschappij. In 
1903 the association had 235 honorary members and 2,719 active mem- 
bers. It receives an annual subsidy of $3,600 from the government. 
The association maintains a school for the training of instructors with 
a three-weeks’ course. It has at its disposal 90 instructors for the super- 
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vision of the afforestation work, animals and tools for doing the work, 
and supphes of seed and planting material. The association takes con- 
tracts for drainage and afforestation of heath wastes. As an indication 
of its growth it may be mentioned that in 1890 the number of applica- 
tions for the afforestation of heath wastes was 35 and the area involved 
69 acres. In 1908 there were 1,687 applications and the area involved 
was 4,426 acres. The payroll amounted to $197,189, and the number 
of employees was 211. During a period of 19 years the association 
converted 33,839 acres of heath wastes into forests at a cost of $898,160. 

In 1907 a law was passed which authorized loans to communities for 
afforestation of waste land. The afforestation of waste lands is not 
compulsory upon the communities, but in case the communities do 
wish to undertake work of this character the government is ready to 
loan funds. The procedure for obtaining loans is as follows: 

1. The community makes application for the afforestation of a certain 
area of waste land and attaches a general plan. 

2. The forest administration examines the areas on the ground and 
prepares a plan for afforestation. 

3. The loans are advanced to the amount ar 80 per cent of the cost 
of the work, and must be returned in the course of 50 years without 
interest. The cost of afforestation of one acre must in no case exceed $20. 

4. The work is carried out under the direction and supervision of 
government technical foresters. 

5. Plantations established in this manner are Pabiscb to government 
supervision, and no cuttings can take place in them without the per- 
mission of the forest administration. 

A great deal, therefore, is done in the Netherlands toward increasing 
the forest area at the expense of waste land and other land unsuitable for 
agriculture. In a few decades the waste lands will be only a memory, 
just as in the south of France, in the course of 50 years, from 1837 
to the end of the 19th century, about 1,729,000 acres of sandy wastes 
(82 per cent of the entire area) were converted through the efforts of 
private individuals into valuable stands of maritime pine. 

Education.—The comparatively small forest area of the country 
would hardly justify the maintenance of a forest school for the training 
of the higher forest personnel for service at home. Since the Nether- 
lands, however, is greatly interested in developing the enormous forest 
wealth ja~her colonies, a forest department for the training of higher 
forest personnel for service in the colonies was created in 1899 at 
Wageningen, eleven miles west of Arnhem, at the Institute of Agronomy 
and Horticulture. This is a school of high standing similar to a uni- 
versity, and has a three-year course for those who intend to work in 
Europe and a four-year course for those who plan work in the colonies. 
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The extra year is used for the study of the forest flora of the colonies, 
colonial forest policies, and native languages of the colonies. The forest 
department graduates about ten persons every year. 
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1910. 
NORWAY 


Forest Area.—The total land area of Norway is about the same 
as that of Japan, Italy, or the British Isles, and comprises 79,443,200 
acres (124,643 square miles), divided as follows: 


Land utilization Per cent 


Total land for agricultural purposes 
Forest land 


3.4 
21.4 
Viatadicbaatay hits dsr lbysy and on edags toy kaa Stsbawal SNe eee keeeteg 0.1 
Unproductive land (mountain pastures, veaeen SWaMps; C6C)=. 1.50.6 one 71.0 
Inland water 4.1 
00.0 


The total forest area is 17,000,000 acres, or 21.4 per cent of the land 
area. Formerly the acreage of forests was about 30 to 35 per cent larger 
than at present. Not all of this forest land, however, is productive. 
Productive forest land totals about 14,000,000 acres; non-productive 
about 3,000,000 acres. The productive forests thus occupy only 17.7 
per cent of the area of Norway. The distribution of the forests by prov- 
inces is given in Table 120. 

The bulk of the forests lies in the northeast, where the proportion of 
forest to total area is 38 per cent. In the north the forest occupies only 
6 per cent of the land area and in the central part 13 per cent. The per 
capita productive forest area is 5.3 acres. Western Norway is practi- 
cally treeless. Convenient access to the western coast with its deep shel- 
tered fiords has caused the depletion of the forests in that region. It is 
estimated that during the last 150 years 15,000 acres of private forests 
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have been cleared each year. Practically no virgin forests are left in 
Norway. 

The forests are largely in small holdings. Some large timber areas 
are owned by wood-using industries and pulp and paper plants. Norwe- 
gian forests produce only a small part of what they could produce with 
proper management. The people in Norway are just beginning to realize 
the importance of forests and the necessity for suitable legislation. The 
state has been acquiring forest land by purchase, mostly cut-over land 
such as only the state could afford to hold because no immediate finan- 
cial return is possible from it. About 548,000 acres have been acquired 
by the Government since 1860. 


TaB LE 120.—Forest AREA OF NORWAY 


Ratio Aeon Ratio 
Area of of produc- f of non- Total area | Total 
Provinces productive tive forest aes productive of forest per 
productive : 
forest to total area forest in land cent 
3 forest 5 
of province each province 
acres per cent acres per cent acres 
Smaalenene............. 556 , 985 53.9 63,973 6.2 620,958 60.1 
PAK OLS UBS tects she creas so suns 769, 405 58.2 58,045 4.4 827,450 62.6 
Hedemarkens........... 2,742,688 40.3 337 , 402 4.9 3,080,090 45.2 
STAB EIATIS Shale «hese ie 5 che 1,168,804 18.7 190 , 684 Sal 1,359,488 21.8 
PSUSKEN UG) rast or mises cies on 1,128,049 30.8 94,601 2.6 1,222,650 33.4 
Jarlsberg and Larvik..... 315,913 54.8 20,007 3.5 335,920 58.3 
SESE UES DONE s/arerere oct soy chalteane 1,260,194 33.6 141,037 3.8 1,401, 231 37.4 
ENG ONES srers'as)c > hagas puorwane 701 , 233 30.4 155,116 6.7 856, 349 yfol! 
Lister and Mandal....... 367 ,536 20.5 91,884 5.1 459 ,420 25.6 
COVENLOD «6 ne le ee 241, 566 10.7 29,146 1.3 270,712 12.0 
Southern Bergenhus..... 421,629 10.9 75,088 1.9 496,717 12.8 
Northern Bergenhus..... 473,746 10.4 41,807 1.6 545,623 12.0 
Rvomasd alias acm eaters ate 527 , 839 14.2 84,474 223 612,313 16.5 
Southern Trondhjem..... 960 , 089 20.8 425,581 9.2 1,385,670 30.0 
Northern Trondhjem..... 915,135 16.5 365,313 6.6 1,280,448 23.1 
Norell ghee. a= Sinstts aes aher 2 672,087 iol 199 ,823 2.1 871,910 9.2 
BER OMISO leh ewe ilps tus ln. Sees 390,013 5.9 123,006 1.8 513,019 het o 
immarken).65.05..005 3. 446 , 823 3.8 450,775 3.8 897 ,598 7.6 
SPOtGN sce sce act Sven 14,059 , 734 PPS 2,977 , 832 Sue 17,037 , 566 21.4 


ss 

Character of the Forest.—Conifers occupy 75 per cent and hard- 
woods 25 per cent of the total forest area. The principal coniferous 
species are pine (Pinus sylvestris) and spruce (Picea excelsa). The 
chief broadleaf species are birch, beech, elm, and oak, especially peduncu- 
late oak“ The hardwoods do not play an important part economically. 
Beech forms forests only south of Christiania; oak occurs on the southern 
and eastern coasts up to 63° north latitude; birch is the only hardwood 
species which extends beyond the Arctic Circle inland as well as along 
the coast. 

The most common tree is pine, which is found throughout the country 
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up to 70° north latitude and forms the most northern forest in existence. 
Its vertical range is higher than that of spruce (occurs at 3,100 feet 
above the sea in southern Norway and 650 feet in the extreme northern 
part). The average height of trees is from 55 to 65 feet. Pine ordinarily 
reaches maturity at 150 years, but in the mountains and in the north 
requires 200 years. As virgin forests have entirely disappeared, large 
timber is seldom found. 

Spruce is gradually replacing pine where the latter has been cut out. 
It is more valuable than pine at present, since it is much in demand for 
pulp. It does not extend beyond the Arctic Circle and grows on the 
western coast only scatteringly or singly. The limit of its vertical range 
is about 2,800 feet above sea level in the south and 500 to 600 feet in the 
north. The best spruce stands are found in the region bordering on 
Kristiania Fjord and in Trondelagen district. In the south it can be uti- 
lized at the age of 70 to 80 years; in the rest of the country between 120 
and 150 years. No other native coniferous species of importance occur 
naturally in Norway, but some exotic conifers, such as larch, American 
white pine, Douglas fir, and others, have been introduced and grow well. 

Birch, the principal broadleaf species, occurs throughout the country 
to 70° 40’ north latitude and extends up to 4,900 feet above sea level in 
southern Norway and to 1,000 feet in the north. The best birch is found 
in the east. Alder, beech, oak, aspen, ash, maple, elm, and basswood 
are of little importance. They occur in small quantities and occasionally 
in scattered stands, and usually mixed with conifers. All the hardwoods 
are used locally. They are insufficient to meet domestic requirements, 
however, and large quantities are imported. | The approximate percent- 
ages of pine, spruce, and broadleaf species by regions are as follows: 


Region Pine Spruce Broadleaf 
Northern N Grwavn stitute oe sent aie te eee 28 14 58 
Vrondélagen 2) wits, \c24 va cteoatiarmanm nate cae 28 42 30 
Wester Norway... co von ctenputietie a ae cite eee a: LA eas ae ee 66 
SouthermNionwey:. cine wk, ai erate a a eee eee At 38 18 
astern WNoOrwayircesce eco en eres ee kee eee 34 55 afi 
AVOPE SEP) os cute hatnt a Onny Senate Cannes 34 41 25: , 


Character of Ownership.—Public forests occupy 21 percent of the 
productive forest area as against 33.4 per cent in Sweden and’35 per cent 
in Finland. If all forest land is considered, the area owned by thé state 
is only 12.4 per cent. Formerly the state forests occupied larger areas, 
but were sold to private interests, communes, and counties. Considerable 
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areas, however, have been purchased back by the Government since 1860. 
The character of the ownership in 1907 is shown in Table 121. 


TABLE 121.—OwneErsuipe oF NORWEGIAN ForESTS 


Class of ownership Acres Percentage 


Private forests (Gn: smalltholdings) sca. c1.<% ers vice + 6 0 se ons 7,371,000 52 
Sawills:and pulp and paper mills. 20.2.0... see oes 


Other industries and larger holders.............-2...000. sees ke aS 
Mines and charitable institutions: ..............+eseee- 156 , 900 1 
SUGHIGT HOSEL eararn othe otra OR cea ee OEE came crc 2,107,800 15 
WHUNGIES ANS COMMUNES -<paeine Holes, oheleue levee os ie ae Stet eoace 765,300 6 

ANS ketene ieee eh ene oes ee gman ear IE an Near eee 14,065,000 100 


Private forests constitute 79 per cent of the productive forests. Large 
corporations, such as sawmills, pulp and paper mills, and others, own 26 
per cent of the productive forest area, while more than half (52 per 
cent) of all the forests is in the hands of small owners. Within recent 
years, however, the large corporations have been increasing their holdings 
at the expense of the small woodlot owners. The law gives counties and 
communes first option on timberlands offered for sale. Norway is one 
of the few countries in Europe where small holdings predominate. Al- 
though such small farm woodlots are important to the well-being of the 
farmers, as a whole they do not lend themselves to proper management 
and therefore are a contributing factor to the depletion of the forests of 
the nation. Among the larger timber holders are the pulp mills, which 
own the best timber in Norway as to both location and quality. Most 
of these holdings include coniferous timber. Thirty-five per cent of all 
coniferous forests of Norway belong to this class of ownership and the 
forests are usually well managed. 

The distribution of the government forests, in 1916, by provinces, is 
given in Table 122. 

Most of the public forests are located in the north and about half of 
them north of the Arctic Circle. The value of the state forests in 1916 
was estimated at $15,899,000. The actual value, however, is lower 
because of the exercise of the privilege of cutting wood for fuel, building 
material,and so on. The net value of state forests is therefore placed at 
about $13,600,000. 

Amount of Standing Timber.—The total standing timber is esti- 
mated at between. 10 and 12 billion cubic feet, but the figures are of 
doubtful value. The average stand per acre of productive forest land 
for the entire country is probably between 787 and 858 cubic feet. 
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TABLE 122.—ARrEA oF PropuctivE Pusuic Forrest LAND or NoRWAY 


Pras eee Broadleaf Total 
orests forests 
acres acres acres 

Binmarken 22 ceca eae aloe eerie te 176,370 498 ,693 675,063 
AL YOMSO 3755 ieee Sesh RO oe ne ce coe 58,946 113,877 172,823 
Nordland sie Shs oes tices Ee 110,975 224 , 269 335 , 244 
Northern’ Trondhjemisenneestas colette 200, tau aieeae 238 , 360 
Southernuironadhjcrie ses eerenien acetate 74,687 52,312 126,999 
Romsdalact’s Wiese eon eco nce ae 22,179 4,212 26,391 
Northen: Bergenltisias ater ania eet 11,463 7,987 19,450 
Southern» Bergenhus'.2>... ee ace eee 10,338 1,741 12,079 
Stavanger 2. we eae ne ne ea eee eae eel 10,762 ot 12,013 
isterandyMiandalwe cnt eee 6,438 812 7,250 
IN@Gemes io yacntewec tality stot eee 6,020 477 6,497 
IBratsbere. een a: cue eee oe a eee 32,945 20 32,965 
Jarisherg andubarvika.1saehee eos nie 2,462 330 2,792 
BiiskeriGe 21 as. ceteecn ok hata ceictatetere tele Soreness 57,180 659 57,839 
HG ict 011) 0 ns Sa rae SOB nee, SAN va lair hg A Te 93, 166 | 121,775 214,941 
Hedemiarken wong ns. ear ee 254,079 31,707 285 , 786 
AK erahis tac Atto imc: oe hen enna Cee 17,307 435 17,742 
Sra alencne’s..:5// scien 3,850 54 3,904 

Potalye ein) ee eres 1,150,294 | 1,097,844 | 12,248,138 


1These figures are slightly higher than those previously given. They are of a more 
recent date and are computed on a different basis. 


Value.—The present value of all productive forests in Norway is 
estimated at about $250,000,000, or 10 to 1214 per cent of the total wealth 
of Norway (2 to 2% billion dollars). 

Annual Growth.—The annual increment, based on the supposition 
that the total stand is 11,162,000,000 cubic feet and the increment is 2.8 
per cent of that amount, has been estimated at 312,500,000 cubic feet. 
Calculating the annual growth for each district, the total annual incre- 
ment has been computed to be 342,616,000 cubic feet. This represents an 
average annual increment of from 22.2 cubic feet to 24.4 cubic feet. The 
variation of the increment by districts is shown on page 257. 

The total annual waste due to incomplete utilization is estimated at 
about 22,100,000 cubic feet, leaving a net increment of 290,400,000, or at 
the higher estimate 320,500,000 cubic feet. 

Annual Cut.—The total annual cut is in the neighborhood of 
432,000,000 cubic feet. Of this, 133,400,000 cubic feet is exported in the 
form of various forest products, including pulp and paper. This repre- 
sents an annual cut of 30.7 cubic feet per acre of productive forest land. 
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The annual cut for all purposes in the Norwegian forests, based on 
figures for 1908-1912, is as follows: 


cu. ft. 
Wood for;domestic uses ccncacse ccs creecceeces 298 ,600,000 
Wood for export: 
Raw material— 

For rough and planed lumber.............. 43,300,000 
Round and hewn-bimbers, ... 6... seca. sce oe 8,100,000 
Mechanicaliwood*pulpiyg..-< 62+ sa1ese ese 26,300 , 000 
Ghemicalipulpeesen ey aetna ec are os 31,700,000 
Paperand card) boardmavcnnccdesincis ocate te 23,700,000 
Joinery and cooperage..........cesecceeeee 300,000 

in ens 5554005000 

HILO Gall enone eniatage cictercy paper aey ol nicer nis pe vedere e ieee 432,000,000 


At an annual cut of 432,000,000 cubic feet and an annual net incre- 
ment of 290,400,000 to 320,500,000 cubic feet, it is evident that the 
forests of Norway are now being overcut at the rate of from 112 to 142 
million cubic feet a year. 


ANNUAL INCREMENT BY DisTRIcTS—NORWAY 


Average 
Districts annual Total annual 
increment increment 
per acre 
cu. ft. Culp hte 
Eastern, western, and southern Norway................ 28 272,106,000 
MROMGEl Age Tee ee Myke ces teen ent eure rene antenna clay ences aes aie 24 49,443,000 
Northern Norwayiveecsesntire cat as cate aphiee oh ies ciel versie 14 21,067,000 
AICO 9 le Suerte eae ters Sern oie herd eee oaks TS: 24 342,616,000 


Domestic Consumption.—Deducting from the annual cut the 
amount of timber exported and adding about 12,400,000+* cubic feet of 
wood which Norway imports annually, the annual domestic consumption 
is in the neighborhood of 311,000,000 cubic feet. This would indicate a 
per capita consumption of 118 cubic feet. If the wood used for the 
manufacture of pulp and paper is considered as a part of the domestic 
consumption, the per capita consumption becomes about 149 cubic feet. 
The domestic consumption of Norway, if we disregard the consumption 
of pulpw6od for the manufacture of pulp and paper for export, is remark- 
ably close to that of Sweden (129 cubic feet). 

Losses from Fire.—Forest fires cause little damage in Norway, 
owing to an efficient forest patrol system. The forests are kept free from 

1The import of Russian-Finnish-Swedish wood in 1913 amounted to 25,553,000 
cubic feet, but a large part of this import was reexported. 
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underbrush and the climate is moist with an abundant snowfall in winter, 
which circumstances help to prevent fires. There are no absolutely 
reliable data regarding forest fires, but the average area burned over an- 
nually from 1870 to 1900 is estimated at about 900 acres. The follow- 
ing statistics are for the whole country, and cover the period from 1913 
to 1917, inclusive: 


Total forest area 
destroyed 
by fire 


acres — 
370 

1,500 
980 

3,800 
790 


Export Trade.—The timber export of Norway in 1913 formed 21.0 
per cent in value of the total export trade and about 30 per cent of the 
total timber cut in the country. The most striking feature of the export 
for the decade is the rapid decrease in the amount of lumber and timber 
export and the increase in the amount of export of pulp and paper. The 
export of timber and lumber is shown in Table 123. 


TaBLE 123.—Export or LuMBER AND TIMBER OF ALL KiNpbs, BY QUANTITY 


AND VALUE 

Years Quantity Value Years Quantity Value 

average Cuntix average Cunzt 
1830-1835. ....| 26,500,000 |...5........ 1876-1880... .| 60,600,000 | $9,479,000 
1836-1840... .| 38,100,000 |........... 1881-1885... .| 66,800,000 | 9,630,000 
1841-1845....| 86,500,000 |............. 1886-1890... .| 65,000,000 | 8,482,000 
1846-1850... .} 36,800,000 |............ 1891-1895... .| 62,300,000 | 7,550,000 
18511855... «| 48,000, 000. tee 1896-1900... .| 69,100,000 | 10,689,000 
1856-1860....| 54,100,000 |............ 1901=1905~ ~: | 66;,S00;000) |e ere 
USGL TSG Orca Oe LOO), OOUm licensor en wlan 1906-1910... .| 56,060,000 | 10,434,800 
1866-1870. ...| 74,600,000 | $8,239,000 || 1911-1916....} 39,540,000 | 10,032,200 
1871-1875. ...| 82,100,000 | 11,818,000 
i ee 


The chief export centers of Norway are Frederikstad, through which 
38.4 per cent of all the export trade took place in 1913 and 24.2 per cent 
in 1920, and Christiania, which in 1920 handled 18 per cent of all the 
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export trade as against 1014 per cent in 1913. The export trade of 
Norway is distributed as follows among the different countries: 


TABLE 124—DiIsTRIBUTION oF EXPoRTS 


Per cent of Per cent of 
total export total export 
Country . Country i 

1913 1920 1913 1920 
en mland sree cn cciacnon: 59.4 ORAS AER TANICEN cose ete 1.5 ath 
PRUs palates. ars aetna 14.8 7.8 Denniarlcs a. cree ee Thee 0.3 
Belg Winisameen sk oon s 6.0 8.5 || Canary Islands....... 12 0.0 
IAiii@ ane aaree: sitter teat Awl 2.0 Irelandi-aine eee asa 0.7 0.0 
German yarescas osnteae 3.3 On Omol (elceland tea an a 0.7 0.4 
Netherlands. <........ 3.0 AW Area js Pailin ir ees ene cae 0.0 0.4 
Shi SG Sle al pe ee 2.6 0.4 | Other countries...... 1.0 0.6 


The United Kingdom, Australia, and Belgium take more than three- 
fourths of the entire export of timber and lumber. The remainder goes 
chiefly to Africa, Germany, Netherlands, and France. The lumber export 
trade reached its highest point about 15 to 20 years ago and has since 
been steadily declining in quantity. During the war the high prices and 
the great demand abroad for lumber products stimulated export. This 
export cannot be maintained, however, because Norway has not enough 
forests to produce large quantities of raw material for export. The export 
of planed lumber within the 10-year period 1906 to 1915 decreased 39.1 


TABLE 125.—Exports oF Pup AND PAPER IN QUANTITY AND VALUE 


Mechanical P Nie of 
d aper and | mechanical 
scan ed tea cardboard | and chemi- 

oar. cal pulp 

average metric tons | ‘metric tons 

(QB od Shean cea ooo eoekoteea o olaiao moe 114 (ila epee eto ee 
HeSialeead See eee is AA Osea cates ae 4,605 110 $107 ,000 
SOUS O MR MA em ecen etc nears Wier cad lege 18 ,644 976 724,000 
Hess ewer eee tee enn vag. Ah. cacsemen eter aie we. vce te 67,909 3,262 | 1,742,000 
PSPS Meme an oteg ces alee Papin te 152,178 5,015 | 2,653,000 
BUSS hfe Oye We thoes ocarenchean cuai/fusaansheXehege ue, oles 222,658 18,642 | 4,476,000 
‘IQUE O eel Sees ooo eee DO nS Bere com 328 , 547 41,010 | 7,129,000 
NOM TIC DR: Sihees We rete cacao neo ee orate on 433,129 55,966 | 9,273,000 
OG ON On aee occas tite nti oie melas ee 578 , 904 DU O28 eee ieee. 
RENIN SUG Generate reeled steer te veh 678, 766 216,347 | 21,783,200 


nnn een UIE EIEEEESSSENSESEEESSEEEED 
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per cent. The export of rough lumber for the same period dropped 34.5 
per cent. Box shooks from 1906 to 1915 showed an increase of 7.8 per 
cent, while split wood and fire wood dropped 83.6 per cent during the 
same period. Staves decreased 75.7 per cent from 1906 to 1915. The 
export of mine timber decreased 40.2 per cent from 1906 to 1915. Ex- 
ports of pit props dropped 67.7 per cent from 1906 to 1914, but increased 
temporarily during 1915-1916, because of the war. The entire export of 
timber and lumber decreased for the eight-year period preceding the war 
from 71,000,000 cubic feet in 1906 to 36,500,000 cubic feet in 1913, or 
48.6 per cent. 

In 1918 the export trade of timber and lumber and firewood amounted, 
in round figures, to 36,500,000 cubic feet, distributed by kinds as follows: 


—————————————— eee 


Classification Cubic feet Per cent 
Planed ‘lumber ).3.22 ook co oc ed ee ee 14,700,000 40.1 
Sawn Lumber! 24.)5 Maes hp are gen es ae eee ee oe eee 12,000,000 32.9 
Round sti ber dete sorte ae ee oe 6,400,000 17.4 
Heya: timbers... jou seceesae ae veran ae ea  e 2,400,000 6.7 
Mirewood and split; wood sacneeat eee ee nae 1,000,000 2.9 
Si taal. h" (rivera n ink en eA Pre ee 36,500,000} 100.0 


a a 


More than half of the planed lumber goes to the British Isles, about 
one-third to Australia, and the rest to British South Africa and the 
Netherlands. Great Britain also takes nearly half of the sawn lumber 
(rough) and Belgium one-third, followed by Germany, Netherlands, and 
France. Over 90 per cent of the total export of round timber, consisting 
chiefly of props, goes to Great Britain. Most of the boxboards also go to 
Great Britain, as well as nearly four-fifths of the staves. 

The Pulp Industry.—The growth of the pulp industry is truly 
phenomenal. On an average for 1908-12, 81,700,000 cubic feet of wood 
was used for the production of mechanical and chemical pulp and paper 
for export alone. This represents 20 per cent of the total cut. 

The growth in the export of pulp and paper is shown in Table 125. 
The export of pulp and paper from Norway has increased many thou- 
sand fold in both quantity and value during the 50 years since 1870. 

Other Wood-Using Industries.—Norway occupies a leading place 
among the nations of the world in the development of its wood-using 
industries. The water system favors the floating of logs. This operation 
is highly organized and much engineering work is done to improve the 
river courses. The floatable streams are open to public use by law. The 
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lumber industry is one of the oldest in Norway, the first sawmills having 
been built about 1500. The industry has been greatly developed since 
the introduction of steam mills, but is now of secondary importance com- 
pared to the pulp and paper industries. 

In 1909 there were 735 sawmills and planing mills, employing 12,702 
laborers. The total output of rough and planed lumber, including fire- 
wood, was valued at $14,800,000 in 1909. The output of rough lumber 
was 47,498,000 cubic feet, and of planed lumber 28,723,000 cubic feet, 
Most of the large planing mills operated in connection with box factories, 
Planing mills also manufacture moldings, sash and doors, bobbins, 
clothes pins, barrel staves, and so on. Box manufacture is a well-devel- 
oped industry in Norway. Spruce is the preferred wood, although pine 
is also used for this purpose if resin does not injure the contents of 
the box. 

Forestry Movement.—Owing to the large number of small holdings 
the forests of Norway are to a large extent poorly managed, and the 
yield is much less than might be obtained under management if the 
holdings were in solid bodies. The public forests are under the Forest 
Service branch of the Department of Agriculture. It manages public 
forests and supervises laws and regulations affecting all forests. 

The higher forest personnel is trained at the State College of Agricul- 
ture at Aas, near Christiania, established in 1897. A forest laboratory is 
being maintained in connection with the college. Private experimental 
stations and laboratories receiving official support have been maintained 
for some time in eastern Norway and on the west coast. There are in 
all 9 schools where forestry is being taught. Four of these are supported 
entirely by the state, while the other five are supported partly by the 
state and partly by the provinces in which they are located. They are 
largely for the training of the lower forest personnel. 

The Norwegian Forest Association was established in 1898, and 
has about 11,000 members and 400 local branches in various parts of the 
country. Its purpose is to promote forest practice and the knowledge of 
forestry. Although it was established by private initiative, it received 
direct support from the government until recently. No other institution 
in Norway has contributed so much to the promotion of forestry as this 
association. Through its activities swamps have been drained and re- 
forested. It gives advice to forest owners with regard to the management 
of their ferests, maintains forest nurseries, and distributes planting stock 
ata very low cost. Large areas, especially in western Norway, have 
been reforested through the efforts of the association. It publishes a 
magazine for its members. During the 20 years of its activities close to 
140 million trees have been planted and over 12,000 pounds of seed dis- 
tributed, resulting in the reforestation of nearly 82,500 acres. Through 
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its efforts nearly 133,000 acres of unproductive forest land have been 
reforested or drained during the last 20 years. 

In addition to the Forest Association there is a Norwegian Forest 
Owners’ Association. This is an organization of forest owners chiefly 
for the purpose of regulating the price of sawlogs. 

Norway is one of the few countries in Europe where forest fire insur- 
ance is In existence. The Norwegian Mutual Forest Fire Insurance Com- 
pany was established by some of the most prominent forest owners and 
showed a very rapid growth. The insurance covers chiefly young imma- 
ture stands; mature stands cannot be insured. The insurance value must 
not exceed the market value of the insured trees. The rates of insurance 
in 1918 were as follows: 


Per cent 
Forest located in districts having a fire patrol system....................-- 0.125 
Forest located in districts not having a fire patrol system.................. O2175 


In special cases extra premiums, usually not in excess of 0.5 of 1 per 
cent, may be charged. The company is a mutual fire insurance com- 
pany in which the insured are the stockholders. Besides Norway, the 
Netherlands, Germany, Denmark, and Finland are the only countries 
which have forest fire insurance companies. 

As a stimulus to the practice of forestry and for preventing forest 
devastation, the government grants timber holders loans on cheap terms 
against mortgage of forest lands and other similar property. This is 
to prevent timber owners from excessive cutting during hard times. The 
Norwegian Hypothecary Bank was established for this purpose in 1851, 
Loans amounting to three-tenths of the value of the forest based on the 
annual income are granted. The interest is considerably lower than the 
prevailing rate of interest charged by private banks, and is usually from 
4 to 4% per cent during normal times. These loans fall due in 47 years, 
and are payable in half-year installments. 

Forest Laws.—Compared with Sweden and Finland, the laws for 
regulating cutting on private lands are lax and ineffective. In 1908 a 
law was passed concerning the cutting of private forests. Although the 
government shares in the expense of enforcing the regulations, it is left 
to each province to decide upon and establish rules for cutting. A number 
of counties and communes have adopted regulations with the object of 
preventing reckless cutting. These regulations are based chiefly on cut- 
ting to a diameter limit and apply only to timber for commercial pur- 
poses. The different communes and counties, however, have different 
regulations, and in a great many counties there are no as at all govern- 
ing cutting in private forests. : 

During the early part of the war, because of the great demand for 
timber from abroad, heavy cuttings took place in the Norwegian forests. 
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This caused a great deal of apprehension, and the government passed 
a law in 1916 that in all counties and communes where no previous regu- 
lations for cutting were established no timber having a smaller diameter 
than 8 inches breast-high should be cut. The result is that there is a 
variety of regulations in the different counties and communes of Norway. 
There is no state compulsory reforestation, and it is the general belief 
of the people in Norway that the present laws will not materially better 
the forests. Under these regulations the larger merchantable timber can 
be cut out and only defective trees left as the basis for future growth. 
The result can be nothing but gradual deterioration of the forest. In 
1918 a law was passed making it compulsory on counties and communes 
to employ only trained foresters for the management of the county and 
communal forests. 

Revenue.—The annual cut and the revenue in 1917 from public 
forests are shown in Table 126. 


Tasie 126.—REVENUE FROM Pusuiic Forests 


Source Cu. ft. Net revenue EUR 
per acre 
Sold on stump: 

SILOM OR Neches cae ew Peeper. ac Adel kel 4,756,851 $450 , 000 $0 .200 
Small dimension:timber...........+-.<: 270,539 31,000 0.014 
Fuelwood........ Bite 1 200 Sep es Tu Mal 764,810 10,000 0.004 

Sold after cutting: 
ELMORE POR hii a ye awit ote eee ee 3,610,308 422,000 0.188 
Small dimension timber... .. Reet Rares 97,5384 6,000 0.003 
uC WiOOGIa Laas one: cece ge oe 1,719,851 23,000 0.010 
IMISCeLAMCOUSs (aM ccs coact eatttrc setts ae 26 ,828 1,000 0.000 
ALOGAIRCLI GET Teo etrcuto- oct Cee 11,246,721 $943 , 000 $0.419 


1Not including amount cut by peasants, landowners, etc., under special rights of 
usage. Corresponding figures for 1913: 
Motalreute(CUbleHeet) eu muscu ann eset tere Poreas.s eons ct oiarn eek 7,227,428 
Neti mevienten (GO 173 Perr acre) ive tos «Geils ccs fuc abi eels $389 ,000 
Taxation.—There is a small fixed tax based on the value of the 
forest property. The principal taxes, however, are levied on the cut of 
logs, usually about 10 per cent of the income derived from the sale of 
these lo 
Probable Future.—The forest situation in Norway is summarized 
in Table 127. 
It is evident that Norway can no longer support an export industry 
of high-grade lumber. The lumber industry has long since been out- 
stripped by the pulp and paper industry, which can operate with small- 
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sized timber and in which close utilization of waste from logging and lum- 
bering is possible. It is probable that Norway will in the future import a 
large share of lumber for domestic consumption and use wood from native 
forests to make pulp and paper. Although the bulk of lumber exported is 
relatively small, the exporters, acting in conjunction with the Swedish 
and Finnish exporters of lumber, know how to take advantage of the 
market. Of late years the cut has far exceeded the growth and it is not 
likely that the future annual output of lumber, rough and planed, for 
export will play an important part on the markets of the world. 

On account of the unfavorable condition for further extension, the 
lumbermen have been forced to transfer their activities to other coun- 
tries, particularly to eastern Europe and even Siberia. The future of the 
Norwegian lumber industry will depend upon the development of wood- 
using industries in Russia, from which country a large proportion of raw 
material for the Norwegian lumber mills has been obtained in years past. 


TaBLe 127.—Norway—SuMMARY OF Forest SITUATION 
— ee 


cee Public Private Total Total annual 
Items productive forest et Ses ti 
ee ae s orests annua an net increment 
acres acres acres cu. ft. cu. ft. 
otal ee 14,065,000 | 2,873,100 | 11,191,900 |432,000,000 | 320,500,000 
Berea crenee Gees oe decal late c enta ee prea ia cies a ae eae 30.7 22.8 
Per capita. . 5.3 ipl 4.2 164.1 121.8 
— ee ee 
ee EEE Eee 
Excess of Average Average : 
Items cut over annual annual Domente 
increment export import Ona 
cu. ft. Ci ait Ce ft: cu. ft. 
Totalencat 111,500,000 133 , 400,000 12,400,000 | 311,000,000 
Per acre.... 7.9 9.5 0.9 22.1 
Per capita. . 42.3 50.7 4.7 118.1 
_— Ssh 
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POLAND 


Forest Area.—The present divisions of Poland are Congress Poland, 
formerly Russian territory; Galicia, formerly one of the Austrian crown 
lands; Prussian Poland, formerly belonging to Germany; and the Eastern 
Districts, including Bialystok, Nowogrodek, Polesia, and Volhynia—also 
originally Russian territory. 

It has not yet been possible to collect and compile fully the official 
records of forest area and yield in the territories assigned to Poland at 
the close of the war. Hence the following figures given by the Ministry 
of Agriculture and State Domains are only estimates. The total forest 
area of Poland is about 21,881,000 acres, or 22.8 per cent of the land 
area.t This represents 0.86 acre per inhabitant. Only about 85 per cent 
of this area, however, is productive forest. (Table 128.) 

Character of the Forest.—The principal timber species in Congress 
Poland is pine, which grows well in the poor soil, reaching large dimen- 
sions with a fine straight bole. In some sections there are forests of oak, 
though this species forms but a very small percentage of the whole forest. 
Other broadleaf trees are beech, aspen, ash, and maple. The largest 
forest area of Russian or Congress Poland is in the Governments of 
Lublin and Kielce, in the southern part of the district; the smallest is in 
Plock, Warsaw, and Kalisch, in the northwest. Beech is more abundant 
in the south than elsewhere in the district. Birch is widely distributed. 
Hornbeam and oak are present in greatest abundance in the south. 

In the Eastern Districts, pine constitutes 47 per cent of the stand, 
oak 7 per cent, and all other hardwoods 46 per cent. The best oak 
timber is found in the Volhynia region, and pine is more abundant 
toward the north. 

The forests of Galicia are not distributed uniformly. Thus eastern 
Galicia is largely prairie land, deficient in timber. Forests of beech and 
pine in natural stands are entirely lacking. The prevailing species in this 
prairie region are oak, hornbeam, and, less frequently, maple and bass- 
wood. Over most of Galicia the Baltic flora predominates, even in the 


1A more recent estimate (Deutsche Forst-Zeitung, Neudamm, May 21, 1922, p. 404) 
places the total forest area of Poland at 24,131,900 acres, distributed by provinces as 
follows: 

Area in acres 


Gon gress LOlANG GAs Fars nivnver whee esi eons aes 5,856,370 
gece Br SUE ee OR TEA AA Fo SES OT eA eee ert AOS 1 5,367,310 
Sra ek. Nene Sa aie 8 3 oe 4,366,960 

Pomerania J 
Masterli el IStriChs sm save er ety aie kane 8,541,260 
sats EME tee ca an ye en er 24,131,900 


This represents 25 per cent of the land area. 
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Carpathian mountains, except at high altitudes. In the valleys outside — 


of the Carpathian mountains large forests are found in Opolia, Rostoch, 
Gologor, and Voroniak. Here broadleaf and coniferous species balance 
each other, but in the mountains conifers predominate. Of the broadleaf 
species beech occurs most frequently. The largest beech forests of former 
Austria were found in Galicia. Stands in which beech predominates 
occupy about 80 per cent of the entire area of hardwoods. Of conifers, 
pine, spruce, and fir predominate, while larch, yew, and juniper are 


TABLE 128.—Forest AREA or PoLAND 


Sp. Sen = eee 


Powtlaton Percent} Per 
as Total pit ee Total forest | of land | capita 
Districts (without 
area area under forest 
army) 
forest area 
Congress Poland: acres acres acres 
1, Warsaw..........| 7,255,844 3,042,341 828 ,094 11.4 LOVE 
Pie] BOY Via si 5 ieee ek 4,694,159 | 2,225,655 lo ,oNA: 1522 0.32 
See LOG CER ey oe Nae ek 6,359,119 | 2,537,127 1 O19; 2 75a 2889) 0.60 
Aeelublitiee wrk. ncn 7,698,401 2,090,040 1,624,482 | 21.1 0.78 
Rovalesee nes: 26,007,522 | 9,895,163 | 4,685,365 18.0 0.47 
Eastern Districts: 
1 Bialystok 2. -...- 7,985,037 1,295,086 1,928,749 | 24.1 1.49 
2. Nowogrodek...... 12,849,200 1,296,417 | 3,298,117 | 25.7 2.54 
Sololesiains Ge. wale 10,514,105 865,035 | 2,704,680 | 25.7 3.13 
4. Volhynia.........| 8,828,883 1,501,511 2,060,359 | 23.3 1237 
AOR hate, rs 40,177,225 | 4,958,049 9,991,905 | 24.9 2.02 
Galicia: 
t- Cracow so. a... 4,167,342 1,986,055 1,051,779 | 25.2 0.53 
ari CRORE eines, hein eae arecen.: 145,241 DOS SS4e 0s ne ore 0.35 
o, ueMbere, tea sen 6,677,383 | 2,724,327 1,684,896 | 25.2 0.62 
4. Stanislawow....... 4,538,980 1,334,630 1,585,250 | 34.9 1.19 
toy, AMAT Geom ea Ke 4,012,905 1,419,355 677 , 926 16.9 0.48 
ToUslens ee 19,396,609 7,609,608 | 5,050,185 | 26.0 0.66 
Prussian Poland: 
Ey Pospaniae eee 6,543,361 1,970,822 1,180,107 18.0 0.60 
2. Pomerania........ 4,027,342 941,461 973,576 | 24.2 1.03 
Totalowaa aes 10,570,703 | 2,912,283 2,153,683 | 20.4 0.74 
Grand total... .| 96, 152,059 | 25,375,103 21,881,138 | 22.8 0.86 


————E————— 
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found occasionally. The forests in the Carpathian mountains extend up 
to 5,000 feet above sea level—650 feet higher than the timber line in 
the Alps. Above that altitude the alpine flora begins. In 1920 conifers 
occupied 47 per cent, brcadleaf species 27 per cent, and mixed stands 26 
per cent. Of the entire forest area, 2,873,341 acres are worked on a 
simplified working plan, while 2,051,587 acres still remain unorganized. 
Seventy-nine per cent of the entire forest area is under high forest, man- 
aged on both a clear cutting and a selection system. Clear cutting is 
practiced on 1,276,316 acres and selection on 2,635,655 acres. Coppice 
with standards is practiced on 0.9 per cent and coppice on 20.1 per cent 
of the entire forest area. The value of the Galician forests is placed at 
$536,000,000. 

Pine predominates in the forests of Prussian Poland. Oak is present 
in very small quantity, but no figures are available for the proportion 
of oak and other species for this region. The part of the district north 
and west of Posen, in West Prussia and Pomerania, contains the most 
abundant forests. 

Character of Ownership.—Only 30 per cent of the timber land of 
Poland is in state ownership. The remainder, 70 per cent, is privately 
owned. By districts the forests are distributed according to ownership 
as shown in Table 129. 

Annual Growth.—The annual growth in the forests of Poland, by 
districts, is estimated by the Ministry of Agriculture and State Domains 
as shown in Table 130. 

The average annual growth for the entire forest area is 35.5 cubic feet 
per acre and 30.6 cubic feet per inhabitant. 

For Galicia there are available more detailed figures regarding 
growth, different from those given in Table 130. The average annual 
growth in the high forests of Galicia before the war was 53.0 cubic 
feet per acre. For the entire area of high forest the volume was 207,- 
695,000 cubic feet. Of this 55 per cent was saw timber and 45 
per cent firewood. In coppice forests with standards the annual incre- 
ment was 43 cubic feet per acre, or 1,906,000 cubic feet for the entire 
area of this kind of forests. Of this 27 per cent was saw timber and 73 
per cent firewood. In coppice the average annual growth was 44.3 cubic 
feet per acre, or 43,120,000 cubic feet for the entire area of coppice 
forests. Q£this 14 per cent was structural timber and 86 per cent fire- 
wood. The average growth for all the kinds of forests amounted to 51.4 
feet per acre, or 252,721,000 cubic feet for the entire forest area. Of 
this 48 per cent was saw timber and 52 per cent firewood. 

Annual Cut.—No figures are available for the present cut. Accord- 
ing to estimates, however, when the industry is fully developed it can be 
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maintained at 667,500,000 cubic feet, or about 30.5 cubic feet per acre 
per year. (Table 131.) In Galicia in 1910 the cut amounted to 
105,619,718 cubic feet of saw timber. Of this, 10,463,802 cubic feet 
were hardwoods and 95,155,916 cubic feet softwoods. The cut of fire- 
wood amounted to 69,717,425 cubic feet ; Of this 34,880,650 cubic feet 
were hardwoods and 34,836,775 cubic feet softwoods. 


TaBLE 129.—Ownersuir or PoiisH Forests 


State forests Area a 
compulsory : 
Se Private 


4 forests 
Forest Productive 
area area 


District 


Per cent | ministra- 
productive tion 


Congress Poland: acres acres acres acres 
IS AWEISE Ne ceeeee eae 254,066 233 , 564 DINO UY ea ee oy 574,028 
2a eXe VA eee pie teenie ope ae 198 ,565 179,185 SORQ5 | peels 514,949 
OmIClces ay. aes 576 , 904 554,809 96 .2 28,491 913,880 
a eb lines. eee oe 238,019 2215135 92 Oe lla Nam Neier 1,386,463 
Rotalieee aes. 1,267,554 | 1,188,693 93.8 28,491 | 3,389,320 


Eastern Districts: 


i= Bialystokes saan.) 1,256,328 | 1,073,427 85.4 662 671,759 
2. Nowogrodek...... 471,291 415,128 88.1 835 | 2,825,991 
SU LOLCSIO yaaa: aaNet 866,419 482,453 SST cle a 1,838,261 
4. Volhynia...... 647,886 443,127 68.4 1,213 | 1,420,260 
otal eet ee 3,241,924 2,414,135 74.5 2,710 | 6,747,271 
Galicia: 
LEC racowacn ease 47 , 967 42,523 88.7 2 Ske 982,000 
Be VCR NOR s 5cNy. en ot atonal oct 1) Oia adi ae 50,334") acca eee 
Salem bergaeeeee en 64,814 61,516 94.9 1,189 | 1,618,893 
4. Stanislawow...... 611,434 583 , 228 95.4 2,303 971,513 
Ss Tarmnpell i cre eceets hot: 4. ok ne ee 974 676,953 
Total, nassau. 724,215 687 , 267 94.9 76,611 4,249,359 
Prussian Poland: 
i PRoshanian aie eee 531,544 493,318 O2 Sk Boe taet 648 , 563 
2. Pomerania........ 777,013 760,528 Ge Wile een ak 196,563 
Motsliee A ee 1,308,557 | 1,173 , 846 SO TL ee ae 845,126 
Grand total. . , 6,542,250 | 5,463,941 83.5 107,812 |15,231,076 
Pericenta eros ye a Re PN rod on BPRS > 0.5 69.6 


EE ee 
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Domestic Consumption.—It is estimated that for the rebuilding 
of 215,000 residences and 645,000 other structures there will be needed 
460,000,000 cubic feet. This building program, distributed over five 
years, will require 92,000,000 cubic feet per year. This, together with 
the normal domestic consumption of saw timber, of 120,000,000 cubic 
feet, makes a total consumption of saw timber of 212,000,000 cubic feet. 
The domestic consumption of firewood is estimated at 365,000,000 cubic 
feet, and the total domestic consumption of both sawlog timber and fire- 
wood is 577,000,000 cubic feet. The per capita consumption is 22.7 cubic 
feet. Of this 8.3 cubic feet 1s saw timber and 14.4 cubic feet is fuelwood. 


TaRLE 130.—PoLAND—ANNUAL GROWTH ACCORDING TO OWNERSHIP 


Forest under com- Prvaté Per ae 
Districts State forests | pulsory administra- Total 2 
‘ forests acre |capita 
tion of state 

cu. ft. cu. ft. cu. ft cu. ft. eu. ft. | cu. ft 

Congress Poland: 
1. Warsaw....... QESRS TOT Mena: cents or steep ro cue 16,421,320 26,309,427 | 31.77 8.65 
POOR x0 ns, «Po ACEP INGTON oad tteGn aeons o 14,655,587 22,248,240 | 31.18 | 10.00 
B, Kaelee icc. 31,430,054 1,200,698 32,666 ,067 65,296,819 | 42.98 | 25.74 
ep rablineda eee 12 SOO ahaa. ce cehrepe seeetiets airs acre 44,673,054 §7,033,187 | 35.11 || 27.29 
Totale-aae 5: 61,270,947 1,200,698 108,416,028 | 170,887,673 | 36.47 | 17.27 

Eastern Districts: 
1. Bialystok. .... 52,972,000 28, 252 21,541,947 74,542,199 | 38.64 | 57.56 
2. Nowogrodek...| 12,713,280 35,315 70,629,334 83,377,929 | 25.28 | 64.31 
3. Polesia........| 20,482,507 339,021 42,377,600 63,199,128 | 23.37 | 73.06 
4. Volhynia.....<| 22,954,534 52,972 70,629 , 334 93,636,840 | 45.45 | 62.36 
BRotalleerorescas 109,122,321 455,560 205,178,215 | 314,756,096 | 31.50 | 63.48 

Galicia: 

te Oracowsen s/s 3,037,061 1,094,755 31,783,200 38,810,819 | 36.90 | 19.54 
Bree DOSEMOR oe 5 calls serene DOT sO lnreraPanrdarateae Mace etc neaictrnsnrats tet 57.53 | 19.94 
3. Lemberg...... 4,379,019 49,441 52,972,000 57,400,460 | 34.07 | 21.07 
4. Stanislawow... 38, 846, 134 116,538 35,314,667 74,277,339 | 46.86 | 55.65 
SE TLALINOPO liete)ataycbai|in ebeseie toy i oa 49,441 26 , 486,000 26,535,440 | 39.14 | 18.70 
otal 3 sok oc 46 , 262,214 4,205,977 146,555,867 | 197,024,058 | 39.01 | 25.89 

Prussian Poland: 
1. Posnania......| 24,049,288 '|.....-....---+-+- 6+. 27,792,643 51,841,931 | 43.93 | 26.30 
2. Pomerania.... BUS Ue) lle qictmpiae Dac icrcen Os ae 8,404,891 42,977,950 | 44.14 | 45.65 
otal esc. EERE Na one coho 5 Son STs 36,197,534 | 94,819,881 | 44.03 | 32.56 
Grand total..| 275,277,829 5,862,235 496,347,644 | 777,487,7081| 35.53 | 30.64 


———EE EE ———————_—————————————— 

1A more recent estimate places the annual growth at 1,129,600,000 cubic feet, or 
about 50 cubic feet per acre, altogether too high a figure. Of this 494,200,000 cubic 
feet, or 44 per cent, is saw timber and 635,400,000 cubic feet is fuel wood. (Deutsche 


Forst-Zeitung, Neudamm, May 21, 1922, p. 404.) 
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Exports.—A domestic consumption of 577,000,000 cubic feet leaves 
approximately 90,500,000 cubic feet of rough timber for export annually. 
It is doubtful if even such an amount could be maintained for a 
long time. Any greater export must mean either depletion of existing 
forests or keeping down the domestic consumption, which is low as it is. 
Most of the timber exported from Congress Poland and Galicia goes to 
Germany. Mine timber from Galicia is shipped to the Caucasus in 
increasing quantities, and construction timber is exported to Italy, 
France, and even to South Africa. 

Between 1909 and 1911, the average annual export of wood from Con- 
gress Poland amounted to about 35,864,800 cubic feet, which was shipped 
abroad with the exception of a few thousand cubic feet to Russia. Of 
the total export, at least 25,416,000 cubic feet was rough timber. Nearly 
half of the sawlog timber of Galicia before the war was exported. 
Exports of rough timber from Galicia, however, were decreasing con- 
tinually before the war, on account of rapid development of wood-using 
industries in that province. The value of the export of stock manufac- 
tured by these industries averaged $12,150,000 annually. Exports of 
sawn timber alone amounted to over 67,500,000 cubic feet. 

Poland is well supplied with navigable and floatable waterways for 
transporting timber, including the Vistula and its tributaries, the Bug and 
the Narew. Canals connect the Bug with the Dnieper and the Narew 


Taste 131—PoLranp—Possiste YEARLY OUTPUT OF THE Forests 


ES 


x Reported ready for | Present number of 
rea nee : 
yearly exploitation sawmills 
Locati | 
Pes Pre-war 
State Private State | Private Number capacity 
(per yr.) 
acres acres cu. ft. cu. ft. cu. ft. 
Eastern Districts 
(Vilna, Brest and 
Volhynia)1...... 3,244,634 6,747,271 | 102,413,500 | 247,202,669 102 35,314,667 
Congress Poland...... 1,296,045 3,389,320 24,720,500 91,818,181 142 67,097, 867 
Galiciat cc. ne acer 800 , 826 4,249,359 31,783,500 | 134,195,735 304 124,025,111 
Prussian Poland..... . 1,308,557 845, 126 15,891,750 19,423,067 327 186,814,588 
Totaltenvrosiae 6,550,062 | 15,231,076 | 174,809,250 492,639,652 
Grand total... . 21,881,138 667,448,902 8752 | 413,252,233 


a 

1 Conservative private estimates indicate that there are only 2,648,600,025 cubic feet of standing timber 
now ready for exploitation in the districts of the East, of which 706,293,340 cubic feet is in state and 1,942,- 
306,685 cubic feet in private forests. The yearly production of the Eastern districts based on a uniform ex- 
ploitation of the above amounts over a period of 10 years would then be 70,629,334 cubic feet in state forests 
and 194,230,668 cubic feet in private forests. 

* Damaged by war and not capable of operating at this capacity at present without repairs and replace- 
ment, 
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with the Memel. Danzig and Memel are shipping points for timber, part 
of which is sawed and otherwise converted. The smaller part of the 
export goes to the German ports of Stettin and Lubeck by way of the 
Baltic, the greater part to the Netherlands, Belgium, England, and 
France. Danzig is the principal export center for oak stavewood and 
railway ties, most of which are shipped to England. 

For a time the Polish government attempted to control export of 
timber for the purpose of insuring the home supply. The result was stag- 
nation in production, and the restrictions, which formerly applied to 
railway ties, telegraph poles, pulpwood, pit props, and aspen match- 
wood, were removed. The only restriction at present is on railway ties, 
of which a large number are needed in Poland for reconstruction of roads. 

Wood-Using Industries——The following table shows the present 
state of the wood industry in Congress Poland, Prussian Poland, and 
Galicia. Under “establishments” are included sawmills, carpenters’ and 
coopers’ works, veneer and furniture factories, etc. 


Number of Number of 
establishments workmen 


“SUD ERSEGIN BN EG ete DR POU sc EM, A ee 879 17,259 
TETRUISST ED ng 1 C0) FHV ES eet I oe SE Be ae ae cee ne a Uy ae 7,084 30,350 
rai ciate entiard Strata passe Mag, Ahram ml Ghee 284 1 12,469 

‘IRVy ae Shoko erie eases ae ee kee aN, ee 1 NE 8,247 60,078 


1 Evidently does not include water sawmills, of which there were 464 before the war. 


One of the most important wood-using industries of Galicia is the 
lumber industry. In 1910 there were 124 steam and 464 water 
sawmills. These had 5,242 gang saws, 555 circular saws, and 30 band 
saws, besides planers. Another important industry is the manufacture 
of mechanical pulp. The five pulp plants before the war utilized 441,000 
cubic feet of timber annually. Besides these industries there are also 
factories for bent-wood furniture, shoe lasts, excelsior, timber impregna- 
tion, and so on. The chief cause retarding the development of wood- 
using industries has been the high cost of transportation from Galicia. 

The sawmills of the Eastern Districts were badly damaged during 
the constant fighting in this region. It will be necessary to reequip the 
mills and build new ones before manufacture can be undertaken on an 
important scale. 

Danzig,-at present the only seaport of Poland, is and will continue 
to be an important wood-industry center; 80 to 85 per cent of the wood 
shipped from Poland and Lithuania is worked up there. Before the war 
Danzig had 11 sawmills, but 20 new mills have been established recently 
and the output is one and one-half times greater than that of Congress 
Poland. In Congress Poland only a small amount (about 15 or 20 per 
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cent) of the timber cut is worked up, owing to the high import duties 
levied by Germany on manufactured wood goods, which are six times 
as high as the duties on rough timber. 

Prussian Poland is well equipped with sawmills, and may take over 
the manufacture of rough timber from those parts of the country in 
which there is a shortage of mills. 

Basket making is an important industry of Poland. The demand for 
basket willow is so great that during the last few years attempts have 
been made to encourage planting of willow trees. The willow-preparing 
industry is also growing, and plans are now under way for the establish- 
ment of 10 steaming. plants to supply raw material for baskets. The 
demand abroad caused the Ministry of Industry and Commerce to sus- 
pend export of willow until stock was taken of the resources, production, 
and consumption of this commodity. 

Probable Future.—Poland possesses a forest wealth which, if properly 
handled, can produce sufficient timber for her own needs and possibly 
also a limited amount for export trade. Her normal consumption of less 
than 20 cubic feet per capita is much too low as compared with the 
consumption in the neighboring states. Even in pre-war times her con- 
sumption was greater. With further industrial development there is 
bound to come an increased domestic consumption and consequently a 
diminished amount available for export. With a per capita con- 
sumption of 25 cubic feet, which is about the average for Europe, there 
will be practically no timber for export if the forests are to be main- 
tained in a continuously productive condition. There is danger that in 
Poland, as in all other newly created European countries, there may be 
overcutting as a result of the pressure for increased revenues from the 
forest. 
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PORTUGAL 


Until recently the prevailing idea was that Portugal is a deforested 
country. Recent statistics throw an entirely new light on the forest situ- 
ation in that country. 

Forest Area.—According to a compilation of statistics in the year 
1913 by J. F. Borges, Chief of the Bureau of Forests, the total forest 
area of Portugal is 4,005,072 acres, or one-fifth of the total land area, and 
about 0.67 of an acre per capita of the population. 
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It is not known whether this figure includes the area of privately 
owned forest. Since these data were compiled, however, the forest area 
of Portugal has been further increased through planting by the govern- 
ment of many thousands of acres in coast and mountain regions, and by 
planting of maritime pine on private lands. The forest administration 
estimates that around 7,400 acres of waste land were planted to mari- 
time pine by private individuals in 1913. An interesting indication of 
the increase in forest area is the growing demand for seeds of this species. 
It is therefore safe to estimate the present forest area of Portugal in 
round numbers as close to 5,000,000 acres, or 0.83 of an acre per capita. 
(Population 6,000,000 in 1911.) 

Character of Ownership.—In 1907 the area of state forests was 
86,887 acres, part of which consisted of young plantations in the moun- 
tains and on dunes. Since that time, however, the area of the state 
forests has been greatly increased by further afforestation. There are 
no available statistics on private and other ownership. It is known, 
however, that a large part of the land owned by the communes is not 
utilized for growing crops of any kind. Practically all the forests on 
such lands have been cut, burned, or destroyed by grazing. Very few 
of the communes have had sufficient funds to carry on afforestation on 
their own account, but the general interest in such projects is shown by 
the fact that the government receives many requests to undertake affor- 
estation on communal lands. 

Character and Distribution of the Forest.—The primeval forests 
of Portugal have disappeared so completely today that the indigenous 
species and the composition of the forests of earlier times can only be 
conjectured. 

The forests are ela by species at the present time approxi- 
mately as follows: 


Acres Per cent 
IMaritimerpine pern.. of tree te ae ere 1,909,663 48 
Hiverereentoakse neces ree ere een 898 , 833 23 
Corksos rt, pie oe, cre etic toda aioe 817,081 20 
Ghestnuteearee ven oe aE Pea SIN CoN 210,345 5 
DWecidtioussoakser- Sense ee ees 169, 150 4 
A Moy Rail eae ee, Semen, ae rene Re AON Aer 4,005,072 100 


In addition to this about 1,137,000 acres are occupied by fig, olive, 
almond@and other fruit trees. 

The valley of the Tagus River divides Portugal into two distinct 
zones of vegetation. To the south the country is level and the climate 
warm, with moderate rainfall. The chief species of this zone is evergreen 
or holm oak, which is used chiefly for fuel and charcoal, since it is too 
small 4nd scrubby for any but the most simple building purposes. To 
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the north the country is mountainous and maritime pine is the prevalent 
species. This is the most important tree of Portugal, forming nearly 
half of the forest area of the country. It grows up to 2,600 feet above 
sea level, reproduces itself readily from seed, grows rapidly, and is hardy. 
Hence it is a very valuable tree, not only for its resin and its wood, but 
also for its improvement of the soil. The treatment of maritime pine 
is simple. In the north, where property is broken up into very small 
parcels, and the soil is intensively cultivated, the litter is used as ferti- 
lizer. A sort of selection system is used, since this answers the require- 
ments of the region most satisfactorily. Thinning is done very thor- 
oughly, and natural reproduction begins as a rule at the age of twenty 
years. Twenty years later the owner cuts the stand clean. In the vicin- 
ity of large cities, owing to the high price of fuel, a similar treatment 
is used in connection with very intensive pruning. Such forests have an 
odd appearance, each tree being pruned to the fourth or fifth whorl from 
the top; but maritime pine withstands such treatment well, and the 
owner obtains a high profit from this form of management. In the gov- 
ernment forests the rotation period is from 80 to 90 years. Maritime 
pine is not tapped for turpentine to any great extent in Portugal, and 
the process in use is crude and wasteful. 

Cork oak is also a very important tree, covering about 20 per cent of 
the total forest area. The cork industry is one of the principal industries 
of Portugal, and one of the chief sources of national revenue. The aver- 
age annual production of cork is over 176 million pounds, of which 88 
million pounds is exported, a large share to the United States, This 
is one-half of the total world production of cork. Pinus pinea is also 
widely distributed in Portugal, but is exclusively a planted tree, and is 
rarely found in large stands. Chestnut is native to this region, is fairly 
abundant, and is important chiefly for its fruit, which is used as food 
by the natives and also exported. The timber is too small to be of 
great value commercially. 

The moderate climate of Portugal makes it possible to cultivate many 
exotic species, the most successful of which are the species of Eucalyptus 
and Acacia melanoxylon. The former grow very rapidly, and soon 
reach large dimensions; as the wood warps in drying, however, it is not 
being readily accepted for industrial purposes. Acacia, which also grows 
rapidly, is much in demand. 

Annual Cut.—There are no official figures for the annual cut of 
wood in Portugal. It is estimated roughly that 26 million cubic feet, not 
including fuel, is being cut annually. The annual consumption of fuel 
has been estimated at about 10 million tons. This is evidently too high 
a figure, as it would bring the total annual cut, even at 50 cubic feet to 
the ton, to over 500 million cubic feet. This for the entire area of only 
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5 million acres would mean a cut in excess of 100 cubic feet per acre. 
Considering that forestry in Portugal is of very recent origin and that a 
large area is still under young plantations, the annual cut cannot be more 
than 25 cubic feet and is more likely to be 20 cubic feet per acre; or 
from 100 to 125 million cubic feet for the entire area, of which 26 million 
cubic feet is sawlog material and 74 to 99 million, or 74 to 79 per cent, 
fuelwood and mining timber. 

Annual Growth.—In view of the fact that large areas are being 
planted in Portugal and better care is being taken of the existing forests, 
the annual growth over the entire area may be regarded as equal to the 
amount cut, i. e., 20 cubic feet, or possibly even 25 cubic feet per acre. 
For the total forest area this would represent a growth of from 100 to 
125 million cubic feet. 

Exports and Imports.—If the value alone is considered, Portugal 
is an importer of timber. Thus in 1913 the value of all imports of wood 
amounted to nearly 2 million dollars, while the exports amounted to one 
million dollars. The reason is that Portugal imports chiefly high-priced 
hardwoods and heavy building timber, while the exports are largely in 
the form of mine timbers and cheap lumber. If the volume of imports 
and’ exports is considered, however, Portugal is a timber exporting 
country. The excess of exports over imports may, on an average, amount 
to about 20 million cubic feet. This is clearly brought out in Table 132, 
showing the imports and exports for 1912 and 1913, the last two years 
before the war. 

The chief article of import is lumber, which comes mainly from the 
United States and the Baltic region. The United States also supplies a 
large proportion of white oak staves used in Portugal for the port wine 
trade. Portugal is well supplied with small timber, chiefly maritime 
pine, and is able to export considerable amounts in the form of mine 
timbers and cheap lumber. In 1913 the export of rough timber amounted 
to over 18 million cubic feet, consisting almost entirely of mine timbers 
sent to England and Wales. Portugal also supplies Spain with large 
quantities of mine timber. 

Domestic Consumption.—With an annual cut of 100 to 125 million 
cubic feet and an excess of exports over imports of about 20 million 
cubic feet, the normal consumption of wood in Portugal may be placed 
at from 80 to 105 million cubic feet a year. This, with a population of 
six millon people, amounts to about 13 to 171% cubic feet per inhabitant. 
Of this about 20 million cubic feet, or about 3 cubic feet per capita, 
is sawlog material. 

Forest Legislation.—The present system of forest management in 
Portugal is based on the law of Dec. 24, 1901, and a supplementary 
decree dated Dec. 24, 1903. To these excellent laws, drawn up by enthu- 
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siastic and capable men, is due in large measure the rapid progress of 


forest organization in Portugal during the last 20 years. 


principal features of the law are: 


Some of the 


1. All receipts from government forests go into a fund to be used 


exclusively for forestry purposes. 


Since a considerable sum is obtained 


in this way, sufficient money is left after paying all expenses to carry on 
afforestation work and road building in mountain regions, and for stabi- 


lizing dunes. 


2. All forests belonging to communes, parishes, and public estab- 
lishments, as well as waste lands which are not suitable for agriculture 


TaBLe 132.—PortTuGaAL—Imports AND Exports or Woop 


Imports 1912 1913 

cu. ft. cu. ft. 
Buel woods (irom spaln) sian ee eerie ee eee eae 150,067 110,192 
AR GUEDSCLIDDED nn roti kine ok oars See: 454,978 414,005 
Wood hint tanks tyoie oc mete; a vche om. eee eeey eee eee 2,496 2,174 

Common wood: 

IB@AINIS:. Poet iier ree wlikcte iri: gty Sia cites econ eee ae 132,350 434 , 543 
BOardsiOVera connie th cka ea eee eee eee 625,975 439 , 626 
DAW DDOATOS a Mrh sae at She Me erat oat oie ed ee 1,275,001 1,188,990 
Wialtiia cured swOOdmias tse. oe ce cen aaa et eee 8,685 10,078 
Sawa wOOCatn Clacsitiecion ar) ann ere are se 2,414 1,802 
BG SHUG KS ar tes aaa s Cnt Mester eect ch nd gon ee 15,592 14,956 
Gimbermotspecitied iis. oe. aay sess eke Ok eee 10,570 14,822 
HOGA Ae Tapa Ai st reer, (ys an Pe ee 2,668,128 2,581,188 


es 
KT ees 


Exports 1912 1913 

cu. ft. cu. ft. 
UOT GD SIRI) Se seren cy Ace & wos ON cetguays «thts Pecadaes e 109,531 20,480 
GUS MWD ORs hag 5 Meee eee. Mara) ee 12,715,831 18,123,538 
MDG MIS is oe cate Recents anita Ot cciy Se anasiomes se REE 1,078,968 1,761,144 
Woodioutelerranh posts ames nier mare eee 17,095 11,890 
NV OCT RETNA a a taae aitaniiling fe Reta 1h ahi takers eos erent 1,251,985 2,420,521 
Boarns (planks) py ca ast Puri «-s «ave pus hansi< Gain coe ba 3,033,549 2,809,218 
Strimpers'dnd crodstiess<. esi 56 dines cc ur secs ve Shea 241,877 191.757 
NV COU Torsten niches ve 0.53 hen ante ue heen eee nes 11,195 10,541 
CLAIRE IG UD OCIOH Mts aus, ic cues enywearcct ter nee te 76 , 323 74,687 
OURS Nos er piteie woe hearin eee dda Na ee 18,536 , 354 25 , 423,776 
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but can be profitably planted to trees, are set aside for planting and 
placed under the control of the forest service. These lands include 
extensive areas in the mountains and on the coast. 

3. All state forests and reservations (there are very few communal 
forests) and also all private forests located in regions destined for affor- 
estation are under compulsory control of the forest service under penalty 
of expropriation; while for private owners of forests outside such areas 
submission to this control is optional. 

A further law enacted May 23, 1911, established an export tax of 
14 cents per ton of pitwood, and specifies that 70 per cent of this revenue 
shall be used for a fund for forest inspection and for annual prizes to be 
given to teachers in elementary schools who have done the greatest 
service in forestry instruction and in the organization of silvicultural 
societies. 

Forestry Movement.—In 1922 the agricultural service was reorgan- 
ized, dividing the country into forest zones and agricultural districts. 
Each district contains an agricultural school, the purpose of which is 
to study local conditions, carry on experiments, and teach the peasants 
by object lessons. These schools offer a wide field for the activities of 
forest officials. . 

The reorganization of the administrative system has given a decided 
impetus to public interest in forestry. Since 1901 nearly 1,500 acres of 
uncultivated land have been planted with forest trees every year, part in 
the mountains and part on the dunes, and mountain roads have been laid 
out, opening up inaccessible regions to travel and giving employment to 
large numbers of the inhabitants. 

The government furnishes trees free of charge to communities for 
planting streets, parks, and squares, and also supplies private individuals 
whose forests come within the provisions of the forest law. Government 
forest officials are at the service of communities and individuals for 
advice in planting and caring for their trees. There is also an association 
for tree culture, the membership of which is increasing very rapidly, 
and which is beginning to play an important role in the forest policy of 
the country. But the increasing interest in forestry matters is by no 
means to be attributed exclusively to government propaganda. The 
causes are rather of an economic character. The increase of rail- 
ways and roads, the constantly growing demand for wood for industrial 
purpos€s, the export of mine timbers to England, and the extension of 
the turpentining industry, are the main reasons for adding to the forest 
area of the country. 

Forestry does not receive the same aid from the communities as from 
the state, since most of their citizens lack understanding of the prin- 
ciples of tree culture, and the large number of illiterates in agricultural 
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communities makes it exceptionally difficult to distribute such informa- 
tion. Nor have the communities the means, in most’ cases, to carry on 
afforestation, even if they could be persuaded to set aside a part of their 
goat and sheep pastures for such a purpose. With few exceptions, all the 
land property of the communities, covering an estimated area of 5 million 
acres, consists of almost entirely unproductive pasture, on which there 
are neither houses nor barns, neither crops nor forest. 

Since 1904 only a few communities and public institutions have been 
able to include disbursements. for forestry purposes in their estimates. 
On the contrary, the number which have appealed to the government 
to plants trees on their property is gradually increasing. The forest law 
was generally well received by the private forest owners, including 
owners whose property is destined for planting. This was due chiefly to 
the fact that hunting rights were granted to these owners, and that 
supervision of their property was taken over by the state. 

On the whole, the outlook for the future of forestry in Portugal, 
judging from what has already been accomplished and by the present 
energetic trend of the movement, is extremely favorable. The principal 
task now before the government is afforestation of about 21% million 
acres of waste land, including 89,000 acres of shifting sand. Little can 
be accomplished in this direction at present, however, because of the 
lack of sufficient appropriation in the budget and the hostility of the 
mountaineers to all improvement projects. There is still a large field 
for future activity. 
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RUMANIA 


Forest Area.—The total area of the new kingdom of Rumania, 
as fixed by the treaties of 1919, is 78,260,500 acres, and the population 
about 17,500,000. By the terms of the treaties Rumania received Tran- 
sylvania, Bukowina, and Marmaros, formerly provinces of Austria- 
Hungary ; Bessarabia, formerly belonging to Russia ; and a portion of the 
Banat district. According to Hungarian statistics for 1917 the territory 
of Transylvania contains 10,180,000 acres of forest, 84 per cent of which 
is dense forest. The forests of Bessarabia cover 653,500 acres, or 6.2 per 
cent of the total area; those of Marmaros cover 1,377,000 acres, or 48.6 
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per cent; Bukowina contains 1,081,000 acres of forest, or 43 per cent of 
the total productive land area; and the Banat about 1,615,000 acres. 
This, together with the forest area of old Rumania, 6,850,000 acres, makes 
21,758,000 acres, approximately 27.8 per cent of the total area, and a little 
over 1.2 acre per capita of the population.t 

Character of the Forest.—Softwoods occupy about 30 per cent of 
the total forest area of old Rumania, hardwoods 50 per cent, and mixed 
species 20 per cent. Broadleaf species are by far the most abundant. 
in Transylvania 24 per cent of the forests is occupied by oak, more 
than half (53 per cent) consists of other deciduous trees, and conifers 
make up the remaining 23 per cent. In Bukowina 25 per cent of the 
forests are broadleaf and 75 per cent conifers. For the country as now 
politically constituted broadleaf trees form 76 per cent and conifers 24 
per cent of the forests. 

The surface of the country is divided into three perfectly distinct 
regions, characterized by their vegetation: the high mountains, the hill 
region, and the plains region. 

The summits of the high mountains are generally treeless. There 
are extensive areas of pasture, which furnish food for vast herds of 
cattle during the summer. Just below the pastures, Pinus mughus grows 
in the more sheltered places, covering fairly large areas. This is the 
beginning of forest vegetation. Lower down, between 6,850 and 5,525 


1 Since these figures were worked up more recent figures, which seem more accurate, 
have become available (Deutsche Forst-Zeitung, Neudamm, May 21, 1922, pp. 403, 404). 
The forest area of New Rumania is given as 18,052,440, distributed according to species, 
among the different provinces as follows: 


TaBLE 133.—ForEST AREA OF RUMANIA 


Division Conifers Oak Wes Total 
hardwoods 
acres acres acres acres 
BUkOwilla reese ie Porcine ee ee oe SZ SMOG UN eee ean cheer ene 288 , 990 1,114,520 
ATM ANOS Weipa ted aco arcaulstekenetoke ee oe 521,390 241,550 896 , 520 1,659,460 
Transylvania: 
Siebenburgen)ssnilmcer errr: 1,837,600 982,980 | 2,739,290 | 5,559,870 
OuiSan a eae be ree: 37,620 716,760 693 , 390 1,447,770 
ania Gin ee picic ainicns asi oveta deine i 32,830 469,720 | 1,007,920 1,510,470 
OlGRUMMAaNIAG suk het se eee | 1,129,530 | 1,448,150 | 3,571,770 6,144,450 
Reasa Taian ee a a Panes hn ano eee 307,950 307 , 950 615,900 
AG eon pels, 6 eater can etch ter 4,384,500 | 4,162,110 | 9,505,880 | 18,052,440 
Permcen tare ped ee iene 24.3 23.0 2G. 
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feet above sea level, Norway spruce occurs in fine large stands, unmixed 
with other species. These forests are still virgin in certain parts of the 
mountains, being very difficult of access. Still lower is fir, scarce at first 
but becoming more abundant at lower altitudes. It grows together with 


TaBLe 134.—ArEA oF Forests oF OLD RUMANIA, BY OWNERSHIP 


cacaee Domanial | Municipal Total 
and and Private 
Department ment : Teresi forest 
eats crown corporation orests ee 
forests forests 

acres acres acres acres acres 
IAT OSs pet tins cerca LG O00 were 42,000 148 ,000 357 ,000 
Bacaninee accede LOGROOOR Beene 17,000 337 ,000 510,000 
Botosamimneae anes 20/5000] Beer maser 2,000 99 ,000 121,000 
real gree eer aay ak 19s OOO is Rie Pe 2,000 4,000 25,000 
BUZC Ua ohn dae ees 927 C008 heres rere 5,000 164,000 261,000 
@onstantza,,+-......: CL OOO sates s cower IG ;000 vathuacseeee 87,000 
GCOvurliiney et es: TG ZOQ0O "ta te are ce aon, eee eee 56,000 72,000 
Dambovitza. 2.2... tS O00 8 |Rereesen er 9,000 151,000 273,000 
DY) Ui ase, Serene Re nee 93 , 000 14,000 12,000 62,000 181,000 
IDorohoie sete rere UBAGU Oncaea bs aoc 7,000 74,000 94,000 
NEVO Be aktae eee 29 OO0U seeneanetes 2,000 33,000 64,000 
Copies. ony Sees LA OOOM |e eee eee 14,000 445 ,000 573 ,000 
Valonnit Zane ete 345000 Scene 3,000 21,000 58 ,000 
LASS Rese teres seen te hes 43.0004 asera eee 4,000 67,000 114,000 
WSO Vaietsed! cic tcaan tts 65,000 7,000 7,000 43,000 122,000 
Mehedintze ... ..... JOL* OOO ieee easier 6,000 227 ,000 337 ,000 
Musceleyi cine TS45 OOON pee acer 6,000 177,000 367 000 
INGamtzienn eects & 373 , 000 31,000 4,000 125,000 533 ,000 
Oltte oc Se ARS 23' OOO eee oe 3,000 54,000 80,000 
Prahovalecn tesa atin 107 ,000 8,000 71,000 124,000 310,000 
TP Uta eee tee (enchants cass OOO ete eee ats 9,000 263 , 000 347 ,000 
RU =O atat ft iawevs nse HO); OOO teen 2,000 105 , 000 157,000 
1aK6) WRENN en.cc,cie Ounce oa 15000) acc se aoe 8,000 60,000 83,000 
RomManatZ aeeinmak ee 33,000 1,000 11,000 25,000 70,000 
SUccavaeeeen ria mane 77,000 00 QUOC al a tere 181,000 358 , 000 
MN GCUCI 0.1.4 Geese non PHGALU GD Nails a copii 8 pte E RI bes eo 61,000 88 ,000 
Meleorman wrest: 20 O00 wl Rrra eee 4,000 24,000 54,000 
AR CESS ache an ett PAG AVON eG eee Mei: 23,000 2,000 288 ,000 
AUR OR ei, uacw eens y ds OOON leroy cee 3,000 58 ,000 90 ,000 
VSS troy, ce ees eerie 25,000 12,000 10,000 59,000 106 ,000 
Viel@es fn sien hn hace nia LIS ULOI TNS 5 oc Sey ooh 4,000 398 , 000 535,000 
WiISSCain ii tasy see ete SS OOO. cae ore 6,000 41,000 135 ,000 
Totals... eevee 2,677,000 173,000 312,000 3,688,000 | 6,850,000 

| 


ee et 
Of this total, 404,000 acres, or 15.1 per cent, are classified as blank, leaving 2,273,000 
acres, or 84.9 per cent, of actually forested area. 
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spruce, but only up to 3,250 feet altitude. Beech appears almost simul- 
taneously with fir, and these two species constitute the entire forest 
below 3,250 feet altitude, the first species becoming more and more rare 
and giving place to beech, which finally forms vast pure stands. On 
southwest slopes, beech occurs as high as 3,900 feet above sea level, 
either pure or mixed with a few conifers. Other species, such as Pinus 
cembra, Larix sibirica, Taxus baccata, and Acer pseudoplatanus, are 
found only sporadically. Birch (Betula alba) forms clumps on the 
detritus cones and in the valleys, and fir and spruce eventually become 
mixed with the beech. Pinus sylvestris is also present in the form of 
heavier groups at the foot of the mountains. 

The Hill Region.—This region begins below an altitude of 2,600 feet. 
In the higher portion is beech, nearly or quite pure. It is mixed with 
sessile oak on the exposed southwest slopes, and in this case the oak 
is usually found in clumps. Farther down the hills sessile oak becomes 
more abundant and beech more rare; beech is found after that only in the 
bottoms of the valleys, becomes mixed with hornbeam, and finally disap- 
_ pears. Quercus robur and Quercus conferta then make up the forest 
growth, unmixed with other species; pedunculate oak appears sporadi- 
cally in the valleys, at the foot of the hills. 

The Region of the Plains begins at about 1,060 feet above sea level. 
It is characterized by stands of pedunculate oak, pure or mixed with ash 
and Quercus cerris. Here are also found forests of very special composi- 
tion, in which pedunculate oak, field maple (Acer tataricwm) linden, 
hornbeam, elm, Sorbus, aspen, and turkey oak grow side by side, in such 
mixture that all the species may be found within an area of a few acres. 
These forests have been badly devastated by indiscriminate cutting and 
by grazing. 

From the standpoint of their importance in the composition of the 
forests, the species may be arranged in the following order: beech; oak 
and its varieties; spruce; fir; other species, such as linden, hornbeam, 
ash, elm, etc. Beech covers the largest wooded area in Rumania. 

Character of Ownership.—In old Rumania 39.1 per cent is state 
forests, 2.5 per cent domanial and crown forests, 4.6 per cent mu- 
nicipal and corporation forests, and 53.8 per cent private forests. In 
Bukowina the state owned 51.1 per cent, the communes 12.9 per cent, 
and private individuals 36.0. In Transylvania state ownership predomi- 
nates, while in Bessarabia out of the 653,000 acres 4.1 per cent belong to 
the state and the remainder, 95.9 per cent, to private owners. (Table 
134.) 

Old Rumania may therefore be characterized as a country in which 
private ownership of forests predominates. A great deal of that owner- 
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Tasie 135.—CHARACTER OF FoREST OWNERSHIP 
a ee ae eee a 


Division State, ete. Private Total 

acres per cent acres per cent acres 
Transylvania........| 7,033,000 69.1 3,147,000 13.8 10,180,000 
Bukowins=enoaer 691,840 64.0 389, 160 36.0 1,081,000 
Bessarabian teas ete 26,773 4.1 626 , 227 95.9 653 ,000 
Old Rumania. .. 7... >. 3,165,000 46.2 3,687,000 53.8 6,852,000 
Total Ae pee 10,916,613 58.2 7,849,387 41.8 18 ,766 ,000 
Marimaroge 52 citescine \thces trasesele eet eee eae ee ea | 1,377,000 
Banarbe. 0 saat seve ict nearer eee ast a |e | 1,615,000 
Grand total Bass) Ser neste eee | eo een ct ee hace ee heh eos ' 21,758,000 
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ship is in the form of large timber holdings. In Rumania as it has now 
been organized, the state owns 16.8 per cent of all the forests, communes 
and districts 24.1, public institutions 9.9, and individuals 49.2 per cent. 

For new Rumania it seems that state forests slightly predominate. 
Under state forests are included domanial and crown forests and munic- 
ipal and corporation forests, that is, everything not privately owned. 

Exports and Imports.—The following figures show the increase in 
the wood trade of Rumania in the 20 years from 1890 to 1910: 


os eeeeeeeseeeSs—a—i—e 


Exports Imports 
Year 
Amount Value Amount Value 
cu. ft. cu. ft. 
SOO er utapee alles cate, Aen eee $ 530,750 2,880,976 $1,599,005 
LOO O ede Are aoe Dee 2,412,500 916,608 1,036,024 
190 Lora vente Sci| aaa ved tale ae S474 DOO: ces se ate eee 
90S era, era: 15,831,200 4,446,720 425,880 466 , 867 
W906 re sc 23, 895, 200 5,506,618 4,505,200 1,848 , 940 
LOO Gere wate eo 21,408,200 4,895,445 4,172,000 1,714,805 
1 9OSsearene tes 23,632,000 5,110, 254 3,220,000 1,943,896 
1900 Freee 26 , 528,880 5,683,001 3,494,400 1,884,259 
LOOM ee ee 22,232,000 4,861,670 2,716,000 2,016,271 


ee 


The amounts and values of the exports and imports of wood and 
wood products from 1906 to 1910, by countries of origin and destina- 
tion, are given in Table 136. 

Rumania acquired an especially valuable forest resource in Bukowina. 
Before the war Bukowina exported large quantities of wood to other 
crown lands of Austria and Hungary. Thus in 1908, 36,410 tons of 
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industrial timber were shipped to these provinces and 397,000 tons to 
foreign countries. Most of the wood destined for foreign trade was 
transported on floatable streams, and passed through Russia or Rumania 
to the sea or by rail directly to the adjoining or more distant. countries. 
Timber was shipped by rail to Germany and Russia, on the Bistritz 
River to Rumania, and on the Pruth to Russia and Rumania. The 
greater part of the better grade of timber was shipped via Galatz or 
Odessa, the harbor of Odessa being preferred on account of its better 
equipment. The wood then went by sea to the Orient, the Mediter- 
ranean countries, and the North Sea region. Very little wood is now 
floated on the San and the Vistula. Germany, Switzerland, Italy, 
France, Russia, and the Netherlands, and also the Levant (Egypt, Syria, 
Constantinople, and Greece) were all importers of wood from Bukowina. 
The total value of the export of wood in 1905 was about $3,755,500, 
and in 1908 the export of industrial timber was $3,024,700. Wood and 
wood articles form the principal item of the export trade of Bukowina. 

Annual Growth and Cut.—The annual yield capacity of the forests 
of new Rumania is estimated at 370,650,000 cubic feet, or 17.0 cubic feet 
per acre, but owing to the almost inaccessible location of much of the 
forested land and the lack of good roads and navigable streams and 
rivers, great areas of forest have been unexploited up to this time. The 
coniferous forests belonging to the state are to a great extent unutilized, 
because of lack of funds. These forests contain spruce trees measuring 
130 to 190 feet in height and 3 feet in diameter, breast high. The annual 
cut, therefore, can not be more than 301,800,000 cubic feet, of which half 
is saw-timber. 

Before the war Rumania not only supplied its own timber require- 
ments but also exported annually in excess of imports about 20,000,000 
cubic feet of hewn and sawn timber and lumber, most of which went to 
Turkey and the Mediterranean countries. 

Domestic Consumption.—About 282,400,000 cubic feet of wood, 
or a little over 16 cubic feet per capita, are required annually for domestic 
use, leaving 88,250,000 cubic feet for export if the forests were utilized 
to the full capacity. 

Forest Legislation.—In 1881 Rumania passed a forest law according 
to which the state and municipal forests, and also forests belonging to 
public bodies and to churches, are placed under management and cut 
accordin€ to an authorized plan. In addition, forests in mountain regions, 
as well as those which serve to protect dams, frontiers, railways, and 
highways, or to fix the banks of streams, are placed under forest man- 
agement and are supervised by government foresters. The law provides 
for a technical forest council, which exercises control over all matters 
pertaining to forests under management. It approves or changes methods 
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of management, settles questions about clearings, ete. In short, it is the 
highest authority in all technical matters. 

Probable Future.—The forest protection law of 1881 is more or less 
a dead letter. The state, a large forest owner, has usually lacked funds 
for the proper development and protection of its forests. Still the state 
forests, as well as those of the larger timber holders, are said to be in 
fairly good condition. Smaller forest holdings, on the other hand, are 
badly devastated. Legislation has not served to check the destruction of 
such forests, and hundreds of thousands of acres are now treeless which 
40 years ago were covered with mature timber. Even those forests which 
escaped cutting were badly injured by fires and other causes. Old 
Rumania, therefore, is comparatively poor in valuable commercial tim- 
ber. Experts estimate that the wood supply will be exhausted in 10 
to 15 years, since little care has been taken to reforest the cut-over land. 
Oak is getting very scarce and beech has taken its place as the principal 
species. Attempts at the reforestation of denuded areas have heretofore 
encountered great opposition, especially among peasant owners. The 
government has undertaken systematic reforestation in various parts of 
the country, however, and rational exploitation as a policy was con- 
stantly gaining ground before the war. The present forest area of 
Rumania is three times that of old Rumania. Such territories as Tran- 
sylvania and Bukowina have added enormous forest wealth, and with 
reasonable care Rumania can for a long time be a timber-exporting coun- 
try on a comparatively large scale. Together with Jugo-slavia and 
Czechoslovakia, it will assume the place of provider of wood for western 
Europe which before the war was held by the Austrian Empire. 
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RUSSIA 


Forest Area.—The total forest area of European and Asiatic Russia 
is estimated to be in the neighborhood of 1,582,000,000 acres, exclusive 
of Finland, Esthonia, Latvia, Poland, Lithuania, and Bessarabia. This 
area is distributed about as follows: 
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cae Per cent 

Division Acres of total 

Muro pean Ruissian 5 Pac cnc tes ch ske = alte raeeanas te ee nea ene 440,000,000! 27.8 
WANICR SUS be bcee se cclele See ee 18,500,000 12 
Waiatic: RUSSIA? F)xsc5%.0 tee es eee 1,083,500 ,000 68.5 
Dur kestamc scone care eee I eee 40,000,000 225 
MOtale yc hectis ine crave Oi cst aaa CE ee ne 1,582,000 , 0002 100.0 


1 Since the revolution of 1917, out of the territories of the former Russian Empire 
there were created several independent states—Esthonia, Latvia, Lithuania, and 
Poland. In addition, Rumania absorbed Bessarabia. As a result of this territorial 
loss, the forest area of European Russia has decreased by 15,353,700 acres, not in- 
cluded in the above figure, as follows: 


Acres 
Hsthonia and luatviaeaenes ee aimee oe eee 7x2 9,004,500 
Rithwatitas® : os ccd ole ele ee 4,466,500 
Poland: sie ee ee ee ree 5,230,200 
Bessatabiaisos uo.fe-n cee ee ee 652,500 
Total sé 1 Shae ae eee eee 15,353,700 


2 According to Prof. J. Y. Simpson (London Geographical Journal, June, 1918, 
p. 371) who quotes Russia’s State Controller of Finance in 1916, this area may even 
approximate 2,200,000,000 acres, although a certain percentage of it may not be imme- 
diately accessible. 


Not all of this land is actually commercial forest. Much of it is 
swamp, lakes, large burns, and other waste land. In European Russia 
about 83 per cent of the total classed as forest is productive; in 
Caucasus, 63 per cent; and in Asiatic Russia, as far as its forests have 
been explored, under 50 per cent. On this basis the forest-bearing land 
in European and Asiatic Russia must be in the neighborhood of 872,- 
000,000 acres, distributed as follows: 


Productive 


Division 
forest 


Acres 


Siberia 492,700,000 4 
European Russia 367 , 291,000 
Caucasia 11,655,000 


871,646 ,000 


1 Productive area of state forest. 


y 


4 
NORE 


imal game! x 


FORESTS OF EUROPEAN AND ASIATIC RUSSIA 


LEGEND 
(DENSITY EXPRESSED IN PERCENT OF LAND AREA) 


CONIFEROUS FOREST MIXED CONIFEROUS AND Lees FOREST 

(Pine, Spruce, Larch end Fir) HARDWOOD FOREST rch, Beech Oak, Elm and 
Gad 25 TO SO + PERCENT 5 25 TO 50 PERCENT 25 TO 50 PERCENT 
mm 10 TO. 25 PERCENT Gy 10 TO 25 PERCENT 10 TO 25 PERCENT 
Gam PRAIRIE => TUNDRA 


(=3 SEMI ARID AND GB MOUNTAIN TOPS AND 
DESERT REGION ALPINE FOREST 


Ae fa arte ’ 
of i 


nee 
+ 

‘34 
Sha 
iF 


FOREST SITUATION IN EUROPE 287 


EUROPEAN RUSSIA 


The present territory of European Russia is 1,137,963,520 acres. 
Therefore the 440,000,000 acres of forest land form 38.7 per cent of the 
land area, and the 367,291,000 acres of productive forest area 32.3 per 
cent. With a population recently given as 100,000,000 (estimated), this 
is 3.7 acres of productive forest area and 4.4 acres of total forest area 
per capita. 

The distribution of the forests by the different provinces is shown in 
Table 137. 

Character of the Forest.—According to species and character of the 
stands, the forests of European Russia may be divided into three broad 
regions: 

1. The northern coniferous forest. 

2. The mixed coniferous and hardwood forest. 

3. The hardwood forest of the prairie region. 

1. The northern coniferous forest—In the central portion of north- 
ern Russia coniferous forests of pine (Pinus sylvestris) and spruce 
(Picea excelsa) form the predominant type. In the eastern part of the 
Province of Archangel and in the Ural Mountains, European larch 
(Larix decidua europaea), which differs very little from western European 
larch, forms vast forests. 

2. Mixed coniferous and hardwood forest—The mixed coniferous 
and hardwood forest is confined to the central western provinces and is 
made up of Scotch pine, spruce (Picea excelsa), larch, European fir 
(Abies pectinata), oak (Quercus pedunculata), basswood (Tilia parvi- 
folia), maple (Acer platanoides), ash (Fraxinus excelsior), hornbeam 
(Carpinus betulus), and beech (Fagus sylvatica). 

3. The hardwood forests of the prairie region—The hardwoods of 
the prairie region in European Russia are confined to the southern 
provinces and are made up of oak (Quercus pedunculata), maples 
(Acer platanoides, A. campestre, and A. tataricum), ash (Fraxinus ex- 
celsa), basswood (Tilia parvifolia), elms (Ulmus effusa, U. montana, U. 
campestris, and U. suberosa), and poplar. The only conifer is Scotch 
pine, which occasionally forms stands on sandy soils near rivers. The 
forests most characteristic of the prairie region are oak. 

In European Russia conifers occupy about 88 per cent and hard- 
woods 12eper cent of the forest. 

Character of Ownership.—Since the revolution of 1917 all land, 
including forest land, has been nationalized. The distribution of the 
forests according to ownership before the revolution is given in Table 138. 

Nearly 70 per cent of all forests belonged to the state. The govern- 
ment-owned forest land in European Russia was very unequally dis- 
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TABLE 137.—ForEst AREA—EUROPEAN RUSSIA 


Per cent of 
land under 
forest 


Forest area 
per capita 


Province Forest area 
acres 

Archangel Mimsters a teeta Eee 86,647,300 
‘Astrakhanttme trace cist ne tne 510,600 
GChernigovarchncien eure eror heen 1,826,600 
(DOD eka Ae aS ore 842,800 
Grodnotes eke ee eee Ee ee 2,097,900 
ICAL Sa re er eee oa ee ee es 2,100,200 
KAZAN NAP eTEas, fies Veoh eee 4,646, 700 
HCH ATKkO vee eerie mea eed cere ee 1,124,100 
CHET BORE ate, Ain aos eh Oe 292,000 
ICV ens aoe Ratt yada tae Os 1,994,300 
IOStrOMma eis cccta nls ete ee 9,419,700 
NSIT Kel eaposherca caressa pear tain ome 617,700 
IVS coarser etic tiemhcur® eae ORs imine 8,473,700 
Woah ey erin ss pst hilcus afore ieee Bee 3,201,200 
INFOSCOWe Se ee 2,210,200 
INizhny=Novgorods. cea ack noel 4,697,000 
INOVEOLOd See ari tid ay icici hee eS eee 14,669,000 
QOlonétsiyctoh Reet eee ee eee 15,477,300 
Orel Rare ec sreraeasticncnt case ce eee eee 2,092,500 
Orenburgeyiiys.2 pace a oe 6,838 , 700 
[PCN Za nates Peet ce eee ee et 1,674,600 
IR ERII Yrs. ation ke ate lan 46,102,100 
Petrograd & it neot ey cae aac A eet ae 5,181,500 
IPod aleginc S. 2% qt ee Oe eee cr do ae ne 1,042,800 
(PoltaVaine ace seccn eee ees nae oe 575,800 
IPSOVER- Site ken en ee eng 2,897,700 
ER VOZAL spe re ee ana ieee rch eee 2,033 , 600 
Nama late meri secon Tien eck ame Rea 2,822,600 
Saratov aa te cal concare wscaie ae eee Lae oe 2,404, 200 
DUN DITSI amiga omnes are ae 3,342,600 
Smolenslew “Piel, fete sitcn tes or ecole 3,194,700 
TRIMDONGE i a rae oe oe. 2,595,700 
LAUIVIC ar acc- oy WEN rea ah tae 1,125,700 
ho Eee ee ReR toe rc ee cee as Ie eRe le eS ni 614,600 
EVER ich c oo et Ee ee 3,656 , 700 
Wiha Sais Ria e ecient ee arty iv aaa PR 7,254,800 
Vite bak incite nt sorcerer ies toate Bane 2,681,000 
Visdinain von 7 aoe ene 3,162,400 
Vologdaine savackunronm denis. ori pane 80,682,600 
ollie cr cydna ara ae eerere rato, conelen. cere eee 4,704,100 
VORONEZH 4. 5. ue nee milena earn eta 1,179,200 
Weathers ..c cis cain een eceeea eee ae 15,501,300 
Waroslavsts tsi ok beeen nettle eae eae 2,543,000 
Velcaterinosl avs... acuun cesta nek aoe 588 , 200 
Total ictieretencee eis ee 367 , 291,000 
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TABLE 138.—CHARACTER OF OWNERSHIP 


Ownership 


Per cent 


245 , 282,700 
87,501,700 
28,518, 900 

5,987,700 


367,291,000 
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tributed. Of the total area of state forests nearly 85 per cent was 
located in the five northernmost provinces. 

Annual Cut.—The total annual cut from all forests of European 
Russia was in the neighborhood of 7 billion cubic feet. 
classified by ownership as follows: 


This cut was 


TABLE 139.—ANNUAL Cur CLASSIFIED BY OWNERSHIP 


Forests 


Cut per acre 


Total cut ! 


Peasant 
Private 


cu. ft. 
5.15 


cu. ft. 
1,506,975 ,000 
201 , 267 ,000 
98 , 868 , 000 
910,405,000 
4,554,990, 000 


7,272,505 ,000 


1 For Russia before the war, including Baltic provinces. 


The annual cut in European Russia represented only 20 cubic feet 
per acre of the productive forest land. 

Annual Growth.—A comparison of the annual growth and annual 
cut per acre shows that only a fraction of the annual growth is actually 
used. The reason is that the bulk of the tree growth is in regions 
but poorly developed and with no means of transportation. According 
to the seatement of the Russian administration, only a small part of 
the annual growth can now be used on account of lack of market. 

How far the actual utilization of the Russian state forests falls below 
their possible cut is well illustrated by the following figures of the 
amount of timber designated to be cut and the actual cut in the year 


1913: 
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Spat foraat Amount of timber Amount of timber Per 
poe ee designated to be cut actually cut cent 
cu. ft. cu. ft. 
Muropeans Russiaee peewee 2, 253,361,880 1,377,595, 560 61.1 


More wood is used from other forests than from those owned by the 
state, but these amount to only about one-third of the total forest 
area. In all forests not under control of the government the cutting 
is heavier than in those owned by the state. 

Growth Exceeds Cut.—The annual cut in European Russia is about 
7,000,000,000 cubic feet for the productive forest land, or 20 cubic feet 
per acre. On the other hand, the total annual growth for the same 
area is estimated at 12,711,000,000 cubic feet, or about 35 cubic feet 
per acre. In other words, the cutting in these forests is a little more 
than one-half of what is produced each year. 

Assuming that one-half of the annual growth (12,711,000,000 cubic 
feet) is sawlog timber, there is produced annually 6,355,500,000 cubic 
feet of such material. With a home consumption of about 36 cubic 
feet of sawlogs per capita, the total would be 3,600,000,000 cubic feet, 
which, would still leave 2,755,500,000 cubic feet available for export. 
Before the war the wood deficit in all European countries amounted 
in logs to about 1,412,000,000 cubic feet per annum. Even though this 
deficit should become twice as large, European Russia could apparently 
furnish enough timber for the countries which depend on importations 
for their supply. 

Domestic Consumption of Wood.—The total annual cut from all 
forests of European Russia is in the neighborhood of 7,000,000,000 cubic 
feet. If from this amount is deducted the annual export, amounting 
to 400,000,000 cubic feet (about 8,000,000 tons), the remainder, 6,600,- 
000,000 cubic feet, is home consumption. This with a population of 
some 100,000,000 gives a per capita consumption of 66 cubic feet. 

This is rather small, considering that Russia depends to a large 
extent upon wood as fuel not only for the heating of houses but also 
in industry and railroad transport. It is the chief fuel for the metal- 
lurgical industry of the Ural Mountains and other districts and is used 
exclusively for domestic purposes in the larger part of Russia, even in 
such large cities as Moscow and Petrograd, and by numerous wood-using 
industries. Before the war Russia used annually some 200 billion 
pounds of fuel of all kinds. Of this about half was consumed by indus- 
tries and the other half for transport and heating. Of the different 
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kinds of fuel, 47,520,000,000 pounds of coal from the Donetz basin went 
almost entirely for the use of industries; of oil there were about 19,440,- 
000,000 pounds; of local coal 3,960,000,000 pounds; of peat 1,800,- 
000,000 pounds; and of wood 108,000,000,000 pounds, or 3 billion cubic 
feet. Of the 3 billion cubic feet of wood, 600,000,000 was used by indus- 
tries and the rest for domestic purposes. 
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Of a total domestic consumption of 6,600,000,000 cubic feet, almost 
half was fuel wood. The dependence of the central and most densely 
populated portions of European Russia upon wood as fuel and as a 
source of power compelled transportation of large quantities of fuel 
wood from the more remote and heavily wooded provinces to the central 
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part of Russia. 
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Thus of the 3 billion cubic feet of fuel wood, used 


largely in the central provinces, only 600 million cubic feet was produced 
locally while the rest had to be brought by rail or water from distant 


regions. 
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Fig. 10.—Russia’s Export of Raw and Manufactured 
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Considering that in countries like Sweden and Norway, which are 


located within th 


e same geographical latitudes as a large part of Russia, 


the per capita domestic consumption is 129 and 118 cubic feet respect- 


ively, 66 cubic f 


eet per capita for Russia seems altogether too small. 


There is no question that, with the industrial development of Russia and 
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and the ratio of sawlog material to firewood will increase. It is of 
interest to note that while in Russia half of all the fuel obtained is 
used for domestic heating purposes, in England only 7 per cent is utilized 
for this purpose. In Russia the industries utilize about one-half of all the 
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fuel obtained; in England about nine-tenths. Russia has large supplies 
of fuel of all kinds. With better distribution of coal and oil and develop- 
ment of water power, of which European Russia has about 7 million 
horsepower, the demand for wood as fuel is certain to decrease. With- 
out the development of other sources of fuel the shortage of wood 
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in the immediate vicinity of the large centers of population and indus- 
tries is bound to become acute in spite of the tremendous supplies of 
timber. 

Export Trade in Timber.—For a long time Russia has been engaged 
in timber export, which has grown at a much more rapid rate than 
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the total export or the export of any one other product. Thus, during 
the period from 1800 to 1913, the value of the entire export increased 
21 times, while the value of the timber export increased 126 times. 
The export of grain increased only 44 times in value. Before the war 
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the timber trade stood next to the grain trade. Its growth was phenome- 
nal between 1904 and 1914. The comparative growth of Russia’s entire 
export trade and that of the export of forest products are brought out in 
Figs. 9 and 10. 

The extent of Russia’s forest export may be judged from the fact 
that the average annual export for the five-year period between 1903 
and 1907 amounted to 5,241,636 tons, valued at $42,241,500. The aver- 
age annual export for the period between 1908 and 1912 amounted to 
7,404,138 tons, valued at $67,087,500. The kinds of forest products and 
the principal countries to which they were exported are shown in Tables 
140 and 141 and Figs. 11 and 12. 


Taste 140.—Kinps or Forest Propucrs Exportep, 1913 


Product Amount | Per cent Value Per cent 
tons 
BO oS —— Ola kanes etter ashton gee a rede 101,610 1.3 | $ 1,467,000 1.9 
Pine Meera eee eee oe te 614,970 al 3,514,500 45 
SSDEUICO LE gene heen tet May deers aces 328, 221 Art 2,286,750 2.9 
Otherispecies: <p eases sr 279,756 Ble 2,382,000 3.0 
Dek ee BS ease Bete cer amet 21,006 0.3 124,000 0.1 
ears eee ert On Re teste hat ee 270 , 720 3.4 3,407 , 000 4.3 
OATS cali ties wus ee Sem oar 3,742,200 | 46.9 45,938,500 | 58.5 
MinestiIM Deri 4c cased ee te agi 792,306 9.9 5,033 ,000 6.4 
IV Darbeliw OO Cn pepe eiiois alncecinie means 11,736 0.1 219 ,000 0.3 
feu wood ewer tiet eee: ot sterbrer. cv arce 1,527,804 19.1 9,893 , 500 12.6 
Cordwood of different species........ 123 ,894 1.6 484 , 000 0.6 
Walnut and palmwood.............. 5,589 0.1 294 , 250 0.4 
Other woods not classified ........... 42,354 0.5 1,477,500 1.9 
Sh carga ce onan SECO ARE RR EEN SS 117,648 ley 2,021,000 26) 
Ro tal eee aor bat 7,979,814 | 100.0 | $78,542,000 | 100.00 


More than half of the entire quantity of Russian timber exported 
consisted of raw or half-manufactured products. What this meant 
to the lumber industry may be judged from the fact that the average 
value of one ton of logs was $7.20, while the average value of one 
ton of manufactured products was $12.28. Even such general figures 
show ho unprofitable the export of raw material or semi-manufac- 
tured products was from a national economic standpoint. The export 
of the entire timber product in manufactured form would increase its 
value by at least 35 or 40 per cent, and this additional value would 
remain in the country in the form of wages to the Russian worker. 

Boards played the most important part in the Russian export trade, 
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amounting to 47 per cent of the entire export in quantity and 59 per 
cent in value. Most of the boards (55 per cent) were shipped to Great 
Britain, the chief consumer of Russia’s sawn timber. The shipment of 
boards to Holland, France, and Belgium was increasing, while Germany 
was also using a larger quantity of Russian boards, prineipally in the 
form of ties, which are classed with boards. 

Logs had a very important part in the export trade, forming about 
17 per cent of the entire timber export in quantity and 12 per cent 
in value, and going almost entirely to Germany. Of all the pine logs 
exported nearly 97 per cent were shipped to Germany; of spruce logs, 
86; of oak logs, 82; and of logs of all other species, 50 per cent. Before 
the war there was a growing demand for Russian oak logs from Holland, 
Great Britain, and Austria-Hungary. 

Mine props and timbers in general formed a very important item 
in Russia’s export trade. Thus in 1913 the export of mine timbers: 
amounted to 792,306 tons, valued at $5,033,000. The bulk of this 
material went to Great Britain (65 per cent), France, Holland, and 
Belgium. 

Matchwood and pulpwood were exported in increasing quantities, 
chiefly into Germany, Austria-Hungary, Holland, Sweden, and later into 
Norway—that is, to countries engaged in the export trade of pulp, paper, 
and matches. Nearly 50 per cent of the pulpwood exported went to 
Germany. For the period between 1899 and 1913 the export of wood 
pulp increased in value from $217,000 to $10,000,000. The increase 
became particularly noticeable in 1905. The figures for wood pulp do 
not indicate the amount of pulpwood exported, since part was in the 
form of cordwood, particularly spruce cordwood. 

The export of cordwood from Russia was very large. Thus, for 
1913 the spruce cordwood export amounted to 43,632 tons, valued at 
$131,500. Pine cordwood was exported to the amount of 14,922 tons, 
valued at $64,500, and all other kinds to the amount of 65,340 tons, 
valued at $288,000, or a total of 123,894 tons, valued at $484,000. Spruce 
cordwood was shipped principally to Germany. Pine cordwood was dis- 
tributed more or less uniformly among several countries. All other 
kinds were sent chiefly to Great Britain. 

Staves were also an important item of Russia’s export trade, having 
been expgrted in 1913 to the amount of 117,648 tons, valued at $2,021,000, 
chiefly to Great Britain, Germany, France, Austria-Hungary, Belgium, 
and Holland. 

The Russian export trade was carried on through the Baltic, White 
Sea, Black Sea, and Azov ports, and the Russian-Prussian, Russian- 
Austrian, and Russian-Rumanian frontiers. The distribution of the 
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exports through the different ports, as shown by the available figures for 
1911, is given in Table 142. 


TasBLe 142.—DistrRIBUTION oF Exports By Ports AND FRONTIERS 


: Amount of | Per cent of 
Ports and frontiers epee total exoort 
tons 
Baltic: ports nis serccse cnet ci ct cohen canta pists ere oes 3,864,479 Dat 
Russian-Erussianstrontiens nem oe acerca ee aa 2,038 , 643 Dif als: 
White Sea ports ster me norate ae. enter Acmery ton denies teem oie 1,183,715 16.0 
Russian= Austrian iron ticle. cjmentiaa te mee sieves Oe re 199,918 2.6 
Black Seayports;caamen ccc onic seccaaecetese omar a sarah 123 ,568 bere 
AZOVi POLES ws crratis waters Pr aie ease saci gy oan Pera eet aaa ae 316 0.1 
RMUSSlAn— RUM anianh tron tera, omaeisenemusi: tte tee ec cone rere 14 

SR Otel wees = Sei gos Lee nce c Retake oad RES ee eee 7,410,653 100.0 


It is clear that almost the entire export lumber trade before the war 
was carried on through the Baltic and White Sea ports and by land 
through the Russian-Prussian frontier. 

A more detailed analysis of the export trade through the different 
ports is presented in Tables 143 and 144. 


TasLe 143.—Export TrapE THroucH Batic Ports 


Raw Per | Manufactured | Per 

Port : ; 
material cent material cent 

tons tons 
Rigas et Gata tan Lee ieny ieee Oty ey Am pene 298,116 | 17.6 1,396 , 620 82.4 
Petrograd and Kronstadt............... 687 , 222 | 48.5 728 ,388 5ie5 
WAH GBT cccetrt tid oln eet aeie: meet eta he 183,078 | 54.9 150,336 45.1 
lof: 0 Deepen gh eRe tear AR Ber tse aster eS Ao ac 88,362 | 42.3 120,708 Olas 
Other ports of Baltic Sea............... 149,580 | 70.6 62,064 | 29.4 
LOCA aay rie oie atiaeredeee ites 1,406,358 | 36.4 2,458,116 63.6 


An interesting feature of the export trade through the Baltic ports 
is that, as a whole, the amount of manufactured products exceeded the 
amount of raw material. This is particularly true of the port of Riga. 

The White Sea ports on the whole showed an excess of exports of 
manufactured products over raw material. Most of the product that 
came through the White Sea ports went to England in the form of sawed 
lumber. 


Similarly, the ports of the Black Sea showed an excess of exports of 
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manufactured products over raw materials: Mést of the timber was 
shipped to the Near East and Mediterranean countries. 

The Russian-Prussian was the most important channel through which 
the export trade from Russia to Germany took place. Nearly 60 per cent 
of the entire wood export to Germany went through this frontier, and 78.8 
per cent of all the products thus exported was in the form of raw material, 
while only 21.2 per cent was manufactured or semi-manufactured. 
Nothing illustrates the economic policy of Germany toward the timber 
resources of Russia better than these figures. The amount of raw 
timber exported from Russia up to the beginning of the war increased. 
During the period between 1900 and 1913 the export of logs doubled, 


TaBLE 144.—Exports TuroucH WuiTs aNnD Buack Sra Ports, RusstaNn-PRUSSIAN 
AND RuSssIAN-AUSTRIAN FRONTIERS 


White Sea Ports 


Raw Per | Manufactured | Per 
Port ; 2 

material cent material cent 

tons tons . 
ARCHAngelin eu nit i aeicnes ty ane 251,424 | 28.6 589,878 71.4 
NECA ie hate ee aan Eats 46,908 | 42.3 63,792 57.7 
IWC Ze eee Ths nary vote Bae Wore ae MialtA ys ls 2,268 “hf AS a 95.3 
Western ports of the White Sea......... 5,058 At 177,876 97.3 
Ota laa Bit er ere ee dois Sera 305,658 | 25.8 878 ,058 74.2 


tons tons 
CUGESSSEY ab alle. ata nae Coe eeeined eels etter 8,082 | 6.8 110,322 93.2 
Other ports of the Black Sea............ 2,592 | 50.2 2,574 94.8 
BROCE aeisin St hrs eee er rea a 10,674 | 8.6 112,896 91.4 


Russian-Prussian Frontier 


tons tons 
Russian-Prussian frontier....«.......... 1,606,662 | 78.8 431,982 PAN 


rab 


iw) 


Russian-Austrian Frontier 


tons tons 
ussian=Austrian\frontier... +. .c0nc6. - 137 , 592 68.8 62,334 3le2 
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while the export of the manufactured product for the same period 
decreased both in quantity and value. The chief aim of Germany was 
to get from Russia as much as possible of the raw product for the develop- 
ment of its own lumber industry. In this Germany was favored by river 
transportation. She built her sawmills and wood pulp mills at the 
mouths of the rivers whose headwaters are in Russia and which are 
either drivable or navigable for their entire length. Because of this cheap 
water transport, Russian timbermen often found it more advantageous 
to float the timber to Germany than to ship it to mills and factories in 
Russia itself. 

Nearly seven eighths of all the logs exported from Russia were sent to 
Germany. A large number of logs sent by Russia to Holland also found 
their way into Germany through the Rhine. Russian logs fed a large 
number of Germany’s sawmills, and the price of these logs was controlled 
chiefly by the demand of the German lumber industry. The demand 
for logs in Russia itself affected the price but little, since the Russian 
sawmills utilized second-grade logs while the choice logs were shipped to 
the German mills. Among the species most largely exported to Germany, 
pine occupied first place, and next to it were such species as spruce and 
oak. About 50 per cent of all the wood exported for the manufacture of 
pulp, paper, and matches went to Germany, as well as 33 per cent of all 
the cordwood exported. The German economic policy toward Russian 
timber is well shown in the timber tariff adopted in 1904, just after the 
conclusion of the Russo-Japanese war. The rates of duty were as 
follows: 


Import duty 
Product per metric ton 
(1,000 kg.) 


Pulpwood Free 


Round timber (logs) $0.28 
Oak staves 0.46 
Q:55 
1.66 


The character of export through the Russian-Austrian frontier was 
similar to the trade between Russia and Germany in that the amount 
of raw material (68.8 per cent) was much larger than the amount of 
manufactured products (31.2 per cent). Since Austria possessed exten- 
sive timber resources of its own and was a large timber exporter, the 
timber trade between the two countries was not important and the tariff 
agreement did not affect materially the development of the lumber indus- 
try in Russia. 
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The export trade was nourished chiefly by the forests of European 
Russia, particularly by those in the provinces close to the frontier, 
the Niemen and South Baltic regions, Russian Poland, and the region 
of the Rivers Dnieper and Dniester. These are the regions in which 
private forests predominated and which in the past have been severely 
over cut. As a result of the war, 16,000,000 acres in this terri- 
tory is reported devastated; if this is true, the source of future export 
trade will naturally be transferred to the forests accessible from the 
White Sea. The ports of Archangel and Alexandrovsk are therefore 
destined to assume a greater commercial importance than before. 

Timber Regions.—From the utilization standpoint the forests of 
Russia lend themselves to a division into timber regions tributary to 
seaports or railroad centers. Thus, the White Sea, with its ports, forms 
a natural outlet for the timber of the northern Russian provinces; the 
ports on the Baltic form an outlet for the forests located in the Baltic 
provinces. Similarly, the ports on the Black, Azov, and Caspian Seas 
provide a center toward which the shipments from adjoining forests 
naturally gravitate. 

On this basis the forests of Russia are divided into ten timber regions: 

1. Northern region (Archangel and Vologda). 

2. North Baltic region (Olonets, Novgorod, and Petrograd). 

3. South Baltic region (Pskov, Smolensk, and Vitebsk). 

4. Niemen region (Grodno). 

5. Region of the Rivers Dnieper and Dniester (Moghilev, Minsk, 
Volhynia, Kiev, Chernigov, Podolia, Poltava, Ekaterinoslav, Kherson, 
and Taurida). 

6. Ural region (Perm, Ufa, and Orenburg). 

7. Region of the Upper Volga (Tver, Yaroslav, Kostroma, and 
Vyatka). 

8. Region of Central Volga (Vladimir, Nizhny-Novgorod, and 
Kazan). 

9. Region of Lower Volga (Simbirsk, Samara, Saratov, Don, and 
Astrakhan). 

10. The interior region (Moscow, Kaluga, Ryazan, Penza, Tambov, 
Orel, Tula, Kursk, Voronezh, and Kharkov). 

The forest situation in each of these natural timber regions is dis- 
cussed ipedetail below. 


1. Northern Region (Archangel and Vologda). 
Character of the Timber.—European coniferous forest. Scotch pine 
and spruce predominate. In the eastern portion larch, fir, and “cedar” 
(Pinus cembra) also occur, with birch, aspen, and alder in places. 
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Area and Ownership.—The extent of the forest within this region 
and the character of ownership are shown in Table 145. 


TaBLE 145.—Forest AREA AND OwnersHIP, NORTHERN REGION 


Per cent 
Province State Private Peasant All other Total of total 
lend area 
acres acres acres acres acres 
Archangels a, oa. cick 86 , 368, 800 800 210,600 67,100 86,647,300 44.6 
Vologda.ntaes.5 soe: 74,689,500 | 2,577,200 | 3,246,900 | 169,000 80,682,600 81.8 
Totally ee eae 161,058,300 | 2,578,000 | 3,457,500 | 236,100 | 167,329,900 57.2 


The Lumber Industry.—The forests of the provinces of Archangel 
and Vologda are especially adapted to export trade. The region is 
traversed by the rivers Pechora, Northern Dvina, Mezen, Onega, Kola, 
and others, which empty into the Arctic Ocean or the White Sea, the ports 
of which have for a long time been in direct communication with western 
Europe. The sawmill industry began on the White Sea coast in the 19th 
eentury, but its development was slow until 1890. Since then it has 
been on the increase, especially in the district of the Western Dvina. 
Before the war there were over 55 sawmills in Archangel and Vologda 
provinces, with an annual turnover of about $15,450,000 and employing 
about 15,000 men. Archangel is the chief sawmill center and large 
port at the mouth of the Northern Dvina, along whose course are located 
some 54,000,000 acres of forests. In the port of Archangel alone there 
were 25 sawmills, which produced about 70 per cent of the entire value of 
timber exported to the ports of the White Sea and the Arctic Ocean. 


TasBLE 146.—DEVELOPMENT OF SAwmMiILL INDUSTRY 
i 


Number NWiseboree Number 
District Number of| of frame Bena Garisl which might 
sawmills | swinging be sawed 
; per year 
machines per year 
pieces pieces 
Archangel oe 57ers ance: 25 118 6,075,000 7,790,000 
(ONG Raat) Mater toa ae Re 4 23 1,000,000 | 1,100,000 
IROVGB sata nwe atcutiaehamecatee mer atte 3 14 700, 000 800 ,000 
SOTO) tunt.at terre nie Sen ORL oe 2 17 650 , 000 950 ,000 
(Winn al .:.5,...2:3 nasaual eae erneeerolme ees 1 3 150,000 150,000 
RGIS pavers anise eee 1 vi 300 , 000 300 , 000 
IMIR ZEN ais bus alee iter cs eine Rate e 2 10 350,000 400 , 000 
IGE UL eto sre xiay.aeeean enor een fl 1 3 100 , 000 150,000 
a ee 
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Table 146 shows the development of the sawmill industry in the province 
of Archangel before the war. 

It would seem, therefore, that up to 1914 the sawmills did not work 
to their fullest capacity, and that their efficiency could still be increased 
at least 25 per cent. The further development of the lumber industry in 
this region depends on more adequate equipment for handling the timber 
cargoes. 

Future of the Export Trade in the Region —There can be no doubt 
that the timber business in northern Russia will be considerably aug- 
mented when the virgin forests of Archangel and Vologda become better 
known and more thoroughly exploited. Everything indicates that this 
extension will be particularly remarkable in the vast virgin forests which 
abound in the basins of the rivers tributary to the White Sea and the 
Arctic Ocean. 

Only the pine and spruce forests have ever been logged. The utiliza- 
tion of birch and aspen is still a matter of the future. The birch forests 
may yield considerable quantities of wood for use in dry distillation. 
Furthermore, this timber is suitable for different articles, such as gun- 


TaBLE 147.—PossIBLE AND AcTUAL SALES OF TIMBER 
Quantity Offered for Sale 


Province 1911 1912 1913 

cu. ft cu. ft cu. ft. 
AMCRANO CM cyte welete yioaa range IS Ome ce 510,320,000 | 585,416,000 | 607,299,000 
WilOG Camere irate ee ok J Woes oe 255,863,000 | 251,062,000 | 263,189,000 
MRO taleperesstt seit pea weet eter 766,183,000 | 836,478,000 | 870,488. 000 


Quantity Actually Sold 


cu. ft. Cuts cu. ft. 
IAP CHAN Gel eis seta oeee sieeve 186,132,000 | 195,755,000 | 241,891,000 
Wolo a) aol. 0k ae tyiaye ee cene ep ame 88,014,000 | 103,795,000 | 106,235,000 
NGtall wel emma ce eee oe hee 274,146,000 | 299,550,000 | 348,126,000 
ti Per Cent of Quantity Unsold 
per cent per cont per cent 
PASC AT OGM seer cues Maleate mire nina Ser Ne a 64 66 60 


Wolo are eemente femnie orcueraras seat 65 59 59 
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stocks and handles for various tools, and is an excellent fuel. Aspen will 
undoubtedly find extensive use in the match industry and in the produc- 
tion of pulp. Pine predominates in the western part of Archangel and 
Vologda. The cut in these two provinces has hitherto been far less than 
they are capable of yielding. This is very well shown by the amounts of 
timber offered for sale and those actually sold (Table 147). 

Only one-third of the timber offered for sale was actually sold. The 
amount put up for sale was far below the possible cut as based on the 
annual growth. The annual cut possible from the forests of these two 
provinces has been placed at 2,681,459,000 cubic feet, of which 1,072,- 
584,000, or 40 per cent, is firewood, and the remaining 60 per cent is 
timber. Half of the timber, or 804,438,000 cubic feet, is large sawlog 
timber and the other half is smaller structural timber. 


2. North Baltic Region (Olonets, Novgorod and Petrograd). 


Character of Forest.—Scotch pine and spruce predominate. In the 
governments of Petrograd and Olonets pine and spruce are about equal 
in amount, and there are birch and aspen in mixture. Olonets has less 
birch and aspen and more pine than Petrograd. 

Area and Ownership.—The extent of the forest within this region 
and the character of ownership are shown in Table 148. 


Tasue 148.—Forrest AREA AND OwnerRSHIP, NortH Batic REGION 


‘ Per cent 

Province State Private Peasant All other Total of total 

land area 

acres acres acres acres acres 

Olonetsyeacene ca etnne os fers 12,082,400 1,062,200 | 2,187,300 | 145,400 | 15,477,300 47.6 
INOVROPOU sc ayecra ee eo es 4,041,800 8,258,500 | 1,723,700 | 645,000 | 14,669,000 53.9 
Petrograd’. Gic vcs vee rane 956, 500 | 4,003,700 130,100 41,200 5,131,500 50.2 
Motels srtehistestanee s 17,080,700 | 13,324,400 | 4,041,100 | 831,600 | 35,277,800 50.4 


The Lumber Industry.—Prior to the war, the lumber industry was 
very important in the region. At some places almost the entire popula- 
tion was engaged in it. The industry was centered principally in Petro- 
grad and Novgorod. The sawmills were smaller than those in the north- 
ern region. They worked to meet both the needs of the city of Petrograd 
and the increasing demand from abroad for manufactured lumber. 
Besides sawmills and veneer plants, the principal wood-using industries 
were box making, manufacture of excelsior, and cutting of ties, mine 
props, and cordwood. There were not less than 22,000 wood-workers. 
Woodenware, furniture, agricultural implements, and wagons were also 
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among the articles produced. With the construction of the railroad from 
Petrograd to Vologda, the lumber industry received a new impetus. 
There were some importations to Petrograd from the Vistula region and 
Finland. What hampered the development of the lumber industry in this 
region was the poor condition of the drivable streams and roads, and 
lack of credit to the small operator. 


3. South Baltic Region (Pskov, Smolensk, and Vitebsk). 
Character of Forest.—Scotch pine and spruce predominate in Pskov, 
spruce in Smolensk, and pine in Vitebsk. 
Area and Ownership.—The extent of the forest within this region 
and the character of ownership are shown in Table 149. 


TaBLE 149.—Forrest AREA AND OwNERSHIP, SouTH Batic REGION 


Per cent 
Province State Private Peasant | All other Total of total 
land area 
acres acres acres acres acres 

VLOG areas ccs eele Sen os whan opens 473,600 | 2,178,300 21,900 7,200 | 2,681,000 25.9 
POIONS Eo aio Shale cs Daye Eo we 231,500 | 2,506,800 | 401,900 54,500 | 3,194,700 24.5 
PEROUE erate tke ie eae Oat OF 182,600 | 2,586,600 67,000 61,500 | 2,897,700 29.0 
Motel acs saree kt on Sie 887,700 | 7,271,700 | 490,800 | 123,200 | 8,773,400 26.0 


The Lumber Industry.—Smolensk had 71 sawmills employing over 
2,000 men; other wood-using industries of the factory type are only 
poorly developed. On the other hand the home industry in timber was 
well advanced; wagons and cooperage were the most important products. 
In this region private forests predominated; they have been largely 
devastated, the timber is expensive, and the means of communication are 
very poor. During droughts the navigation and floating of rafts on the 
western Dvina and its tributaries as well as on the rivers of the Dnieper 
basin become difficult on account of sand bars. 


4. Niemen Region (Grodno). 

Character of Forest.—Conifers predominate. There is more pine 
than spruce. The conifers have an admixture of aspen, birch, and oak. 

Area and Ownership.—The extent of the forest within this region 
and the Character of ownership are shown in Table 150. 

The Lumber Industry.—The industry before the war was important 
in many places. A great deal of raw and some manufactured material 
was shipped abroad; the poorer grades remained at home for local needs. 
Especially developed was log driving and floating of pulpwood on the 
rivers Niemen and Viliya to the wood-using establishments and pulp 
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TaBLe 150.—Forest AREA AND OWNERSHIP, NIEMEN REGION 


Per cent 
Province State Private | Peasant | All other Total of total 
land area 
acres acres acres arces acres 
Grodnoesauiicum oe tian cone ee 1,069,800 | 990,900 | 18,000 19,200 | 2,097,900 23.6 


mills in Germany. A great. many ties were made in the region. The local 
sawmills worked only for local markets. On the whole the sawmill 
industry was not well developed, nor were the large wood-using establish- 
ments, of which there were very few. There were more men engaged in 
the home industry than in factories. 


5. Region of the Rivers Dnieper and Dniester (Moghilev, Minsk, Volhynia, 
Kiev, Chernigov, Podolia, Poltava, Ekaterinoslav, Kherson, and 
Taurida). 

Character of Forest.—In the northern part spruce predominates, 
forming 50 per cent of all the forest, with little pine. There are still large 
quantities of oak, the export of which is growing. 

Area and Ownership.—The extent of the forest within this region 
and the character of ownership are shown in Table 151. 


TaBLE 151.—Forest AREA AND OwnersuiP, Recion oF THE Rivers DNIEPER 
AND DNIESTER 
Oo eeessssssssSSSS——SsSsS— 


Per cent 

Province State Private Peasant |All others Total of total 

land area 

acres acres acres acres acres 

DMoshilev: twats ceca ro tae 292,400 2,317,700 570,000 21,100 3,201,200 28.3 
WY GT ¥) 22 SR et Onan AeA Paeak Fee 1,280,000 7,110,800 67,500 15,400 |. 8,473,700 40.7 
UGG Ses On Eee Oe 516, 000 1,419,000 6,800 52,500 1,994,300 16.3 
@hernirove tat, pias eee: 272,500 1,249,800 271,600 32,700 1,826,600 15.3 
BOGS Mircriena toate. re 253, 200 Tha; QODE eh ee: 13,700 1,042, 800 10.4 
Volhynlaien¢s to etasanir tn. 1,103, 100 3,573,400 3,900 23,700 4,704,100 28.3 
POMPEY E awe line. cats con Mivibee tac 35,100 434, 500 92,900 13, 300 575, 800 5.0 
Ekaterinoslav.............. 36,400 369,100 172,400 10, 300 588 , 200 3.8 
KHersdncn irises onic: 111,100 148, 500 23,200 9,200 292,000 1.6 
AU OUNIGB 1 tae. Wek eM ear 173,400 343,000 266,800 | 342,500 1,125,700 Tod 
TPotsliMrsnnc tote csicte: 4,073,200 | 17,741,700 1,475,100 | 534,400 23,824,400 16.1 


eee 


The Lumber Industry.—Until the beginning of the war this region 
was one of the most important centers of the lumber industry and the 
timber trade. The material was used both for home consumption and 
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for distant markets. Some round timber was sent abroad, but the bulk 
was sawed up into boards, box material, excelsior, and matchwood. The 
manufacture of veneer was especially developed. There was also a 
great deal of wood distillation, the largest distillation plant having 
been located in this region. Not less than 30,500 peasants were engaged 
at home in the manufacture of wooden products—tubs, woven and splint 
baskets, agricultural implements, and wagons. There were about 11,000 
cabinet makers among these home workers. 


6. Ural Region (Perm, Ufa, and Orenburg). 


Character of the Forest.—The forests are principally of pine and 
spruce. In places there is also fir in mixture with spruce and “cedar” 
(Pinus cembra). Oak is abundant in Ufa and Orenburg. 

Area and Ownership.—The extent of the forest in this region and 
the character of ownership are shown in Table 152. 


TaBLE 152.—ForrEst AREA AND OWNERSHIP, URAL REGION 


Per cent 
Province State Private Peasant All others Total of total 
land area 
acres” acres acres acres acres 
[Rermnicrcarer sec ster eie 26,266,800 | 13,258,600 | 3,605,600 | 2,971,100 46,102,100 57.3 
BYE Bic See gen tey cus causioe sh. kee 2,532,600 3,691,800 987 , 300 43,100 7,254,800 25.0 
Oren burg.c). ox a.tcee 637,100 1,937,800 | 4,255,100 8,700 6,838,700 15.1 
‘TotabG. facto 29,436,500 | 18,888,200 | 8,848,000 | 3,022,900 60,195,600 38.9 


The Lumber Industry.—Although the lumber industry was not the 
largest in the region, it was of considerable importance because of the 
metallurgical industry which depends on the timber resources. There 
were a number of sawmills which produced boards; staves, boxes, excel- 
sior, and parquetry were the other products of the region. The manufac- 
ture of trunks and of wood pulp was also developed to a considerable 
extent. The wood distillation industry was very extensive, charcoal, 
wood alcohol, and tar being the main products. The peasant workers, of 
whom there were many, were engaged in wagon making and cabinet 
work. The products of this region were partly consumed locally and 
partly seftt by water to cities along the Volga and Kama rivers. Some 
of the product was even sent to the Siberian markets. Just before the 
war some material had been sent to Archangel and Petrograd for export 
abroad. The forests most exploited were those belonging to private 
owners and to the mining department. The government forests proper 
could be developed to a large extent if there were good roads. 
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7. Region of the Upper Volga (Tver, Yaroslav, Kostroma, and Vyatka.) 
Character of Forests.—Pine and spruce are abundant. Mixed with 
them are birch, aspen, and alder; also oak in the southern part. 
Area and Ownership.—The extent of the forest within this region 


and the character of ownership are shown in Table 153. 


TaBLe 153.—ForEsT AREA AND OWNERSHIP, Upper VotGa REGION 


Per cent 

Province State Private Peasant |All others Total of total 

land area 

acres acres acres acres acres 

EE Ver tra rottrctn hac eacutick o's hae 1,018,300 2,348,000 202,000 88, 400 3,656,700 24.1 
Waroslav eves cus «ie seca 539, 100 1,819,100 119,000 65, 800 2,543,000 30.7 
WKostromais. co.cc hee 4,726,700 4,181,000 420,600 91,400 9,419,700 46.6 
Wisatkaticn cuts cocnyesamnve cca 10,425,300 1,861,600 | 3,194,200 20,200 | 15,501,300 41.1 
otal scott ick os cae 16,709,400 | 10,209,700 | 3,935,800 | 265,800 | 31,120,700 38.2 


z 


The Lumber Industry.—The lumber industry is not developed uni- 
formly throughout the region. In some places it is the main occupation 
of the entire population. Sawmills are being developed rapidly, machine 
labor is crowding out manual labor, and within the last few years before 
the war there was a considerable increase in the number of factories, 
both large and small. In the province of Kostroma there were several 
wood-using plants employing over 100 men each, but the wood-using 
industries of the peasant workers were more highly developed. The 
chief products are woodenware, cups, spoons, footwear made of bast, 
and bast ropes. The reason for the variety of the industries is the 
variety of the available timber. Much of the timber is also used for 
ship-building and furniture. The wood-using industries would be capable 
of great development if there were good roads and more railroads, and if 
the drivable and navigable rivers were in better condition. 


8. Region of Central Volga (Vladimir, Nizhny-Novgorod, and Kazan). 

Character of the Forests.—Oak predominates, particularly in 
Nizhny-Novgorod and Kazan. 

Area and Ownership.—The extent of the forest within this region 
and the character of ownership are shown in Table 154. 

The Lumber Industry.—Although the timber resources are much 
smaller in this region than farther north, the industries dependent upon 
wood are essential as subsidiary occupations to the population. In several 
places the wood-using industry is the main source of revenue. The cut- 
ting of cordwood and poles and driving them to points of consumption 
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TasLe 154.—Forrest AREA AND OwnersHIP, Centra VoLGA REGION 
Per cent 
Province State Private Peasant |All others Total of total 
land area 
acres acres acres acres acres 

AE GUSCI ae GREE Cee CERRO CoE 858,300 | 1,823,100 382,500 98,500 3,162,400 27.8 
Nizhny-Novgorod........... 1,867,700 | 2,283,900 483 ,000 62,400 4,697,000 38.2 
LOE ZEW ig GRO Se acts a RCE eR 3,615,800 659, 300 333 , 400 38, 200 4,646,700 30.2 
BP Oaktree eck -ctcie pees te cuaae 6,341,800 | 4,766,300 | 1,198,900 | 199,100 | 12,506,100 32.0 


within Russia engage a large portion of the population. The burning 
of wood in pits to obtain products of distillation is very common. 


9. Region of Lower Volga (Simbirsk, Samara, Saratov, Don, and Astrakhan). 


Character of the Forests.—Broadleaf forests predominate. In the 
northern portion of the region there are some pine and spruce. Oak is the 
most important species. It predominates in Simbirsk and makes up 14 
per cent of the forest in Samara and Saratov. Among other broadleaf 
species are elm, maple, ash, and birch. In Astrakhan there are shrubs, 
but no forests. 

Area and Ownership.—The extent of the forest within this region 
and the character of ownership are shown in Table 155. 


Tapip 155.—Forrest AREA AND OWNERSHIP, LOowER VoLGA REGION 


nn ey LESSEE SsaSssnS ESE SnD 


Per cent 
Province State Private Peasant |All others Total of total 
land area 
acres acres acres acres acres 

RSAVEAEDST ES oye g ote ee te Sere 2,175,400 | 1,091,300 55, 100 20,800 | 3,342,600 28.7 
PRHIATA en <2 OR Sein item 1,469,900 724,600 584, 100 44,000 | 2,822,600 7.6 
EEE OVI Or hee oe hie ee 506,200 | 1,042,000 779, 700 76,300 | 2,404,200 P37 
TRGUT SM NSSTD oars cheers sn ate = 331,000 35,300 139,900 4,400 510,600 3.4 
Siena ne sil Bs aster en 2,800 230,800 520,200 89,000 842,800 201 
Totalewcroks Co ee es 4,485,300 | 3,124,000 2,079,000 | 234,500 | 9,922,800 8.1 


The Lumber Industry.—This region is chiefly a consumer of wood. 
Timber is scarce and consists entirely of hardwoods. The sawmills and 
the wood-using industries are fed mostly by the timber that is floated 
along the River Volga from the north. The trade in lumber is very 
large, reaching from 13 to 15 million dollars a year. Much of the product 
is exported to the ports of the Azov Sea, and from there sent to northern 
Caucasus and Siberia. Here, as in every other region of Russia, the 
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industry is capable of tremendous expansion if the means of transporta- 
tion can be improved. 


10. The Interior Region (Moscow, Kaluga, Ryazan, Penza, Tambov, Orel, 

Tula, Kursk, Voronezh, and Kharkov). 

Character of the Forest.—Pine predominates only in Ryazan and 
Orel. In Moscow and Kaluga half of the forests are pine and the other 
half broadleaf, while in the provinces of Tambov, Penza, Tula, Voro- 
nezh, Kursk, and Kharkov, broadleaf forests predominate. Oak is the 
principal species. It occupies 68 per cent of the area in Kursk, 53 per 
cent in Voronezh, 45 per cent in Tula, 36 per cent in Penza, 15 per cent in 
Kaluga, 13 per cent in Orel, 11 per cent in Tamboy, and only 5 per cent 
in Ryazan. 

Area and Ownership.—The extent of the forest within this region 
and the character of ownership are shown in Table 156. 


TasLe 156.—Forrst Arra AND Ownersuip, Inrertor REGIon 


a 


Per cent 
Province State Private Peasant |All others Total of total 
land area 
acres acres acres acres acres | 

IMIBSCOW Hey atm rear oni tice 1,338,500 383,500 383,500 | 101,200 2,210,200 20d 
1 SEAT de a eae 1,586 ,300 220,300 220,300 71,400 2,100,200 28.0 
IRV azine eee Ee eth earel 1,177,700 503 ,600 503 , 600 17,600 2,033,600 20.1 
BRS OYE Loren tt SOP MA Oe A au 747 ,900 268 , 300 268, 300 29,400 1,674,600 18.1 
Pam DOVercet sire te ore oe 966 , 500 305 , 700 305,700 | 190,400 2,595,700 16.2 
Orel ee ee ee ae 1,195,300 107,400 107 , 400 59,000 2,092,500 18.7 
PR itlas Satin Santete wire eras 2 446 ,500 55,300 55,300 9,600 614,600 8.3 
IK CUInS on ve oth Aivieedl deel autbaete aie ewe 282,900 190, 300 190, 300 18,000 617,700 5.5 
WiOROUCZ Hs oA. fn lleva oe tase 304,400 558,400 558, 400 18,100 1,179,200 7.4 
harkovee hee. one 559 , 800 381, 800 381,900 6, 200 1,124,100 8.6 
ROL RAI Pathe ety ax fo 4,140,000 | 8,606,800 | 2,974,700 | 520,900 | 16 , 242,400 14.8 


— Ot 


The Lumber Industry.—The region is not very rich in timber. Most 
of the product is used locally. A great deal of lumber is imported from 
other regions, principally from the Volga region. The greatest consumer 
of forest products, especially of cordwood, is Moscow. The home wood- 
using industry is the characteristic industry of the region; nearly 104,000 


peasant workers are employed in it. The chief products are wagons, 
cooperage, and furniture. 


The Lumber and Wood-Using Industries in General.—_Number 
of Plants and Workmen Employed—The lumber industry of Russia 
developed rapidly within the last two decades prior to the war. 
The latest figures available are for 1911, when the number of sawmills 
and other wood-using plants operated by power was 2,166, employing 
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111,703 workmen. The growth of the industry may be judged from the 
fact that for the period between 1900 and 1911 the number of sawmills 
and veneer factories increased 82 per cent and the number of workmen in 
them 87 per cent. The average number of workmen employed in a saw- 
mill was about 45, although there were sawmills which employed from 
5900 to 1,000 men. 

Cottage Wood-Using Industries—Besides the workmen employed 
in the sawmills and wood-using plants, and subject to inspection by fac- 
tory inspectors, many small industries are carried on in the homes or 
cottages of the peasants. According to the best estimates available, 
there. were not less than 377,000 people engaged in “home” wood-using 
industries. Among the different occupations these workmen were dis- 
tributed somewhat as follows: 


Occupation Te the OO In factories 
industry 
Manufactures of bast and birch bark............. Tila S34 Pond Careers | eee 
Production of cooperage.. )..... 6 licen dose eh es 66, 258 4,135 
Basket nal ini erie ates fine er eeeegtes .agsl kate SLebotstoMe ia Heme ers Meteora 4-5 
WarOm ma Kin Pgrec i tte he cea feria C2 RO 28) al Al pet ee eee 
Gabinetaw Olkey 7a a eats core er ete eras ou earns 50,580 18,344 
WVOOGECArVIN ge, Sa scesisrtete cre mana lels Maan cree Ghar 10,000 1,758 


Thus, only in the case of cabinet work, which includes the manufac- 
ture of doors, window frames, and furniture, does factory production 
show any considerable number of men employed. Most of the other 
wood-using industries, particularly the making of woodenware and 
manufactures from bast and birch bark, are in the hands of the peasants 
working at home. This is largely due to the lower prices for raw material 
which are found in the vicinity of the villages and to the cheap water 
transportation. In spite of the rapid industrial development of Russia, 
these small home wood-using industries will, for a long time, remain 
a feature of Russia’s lumber industry and compete with the large wood- 
using plants. 

Sawmills —The sawmills which work chiefly for export trade are, 
as a ruleysteam operated, well built, and provided with up-to-date 
machinery. This is mostly of the sash or gang saw type, with one or 
several frames. The sawmills are provided with various circular saws 
for edging, cleaving, and cutting. The machinery is largely supplied 
by Bolinders, Stockholm, or Jansen and Dahl, Christiana. There is 
electric light at almost all of the mills, as well as workshops for repairs. 
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Many of the mills, particularly in the northern region, are owned by 
Swedes. Side by side, however, with the up-to-date sawmills throughout 
Russia are primitive sawmills; even whipsawing is common. Not less 
than 100,00 horsepower is employed in the sawmill and wood-using 
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industries. While Russia’s woodsmen are skilful and experienced workers, 
there is no large class of sawmill workmen in Russia. This is a point 
that should be considered in any organization of the Russian lumber 
industry. 

Revenue.—The total revenue from state forests before the war (1913) 
amounted to about 48 million dollars, or 10 cents per acre. Of this the 
cost of protection, administration, management, and forest education 
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was about 16 million dollars, or about 33 per cent of the gross revenue. 
The net revenue amounted to about 32 million dollars, or about 7 cents 
per acre. The average revenue, however, varied greatly from province 
to province. Thus, while in some of the Siberian provinces it was less 
than half a cent, in some of the central European provinces it was as 
much as one dollar per acre, and in some even two dollars. (Fig. 13.) 

Forest Laws.—Before the revolution Russia had very effective laws 
with regard to privately owned forests. Private forests were divided into 
two classes—protective and commercial. Under protective forests were 
included forests at headwaters of streams essential for the regulation 
of flow; forests on shifting sands whose destruction would cause the sand 
to shift and endanger cities, villages, agricultural lands, or other prop- 
erty ; forests near the seashore, and along the shores of rivers, canals, and 
artificial reservoirs. The cutting in protective forests could be done only 
in accordance with a plan approved by the forest department. Clear cut- 
ting as a rule was not allowed; selection cutting with natural reproduc- 
tion was the general rule. After certain forests were declared protective 
forests all cutting in them had to be stopped until the department pre- 
pared a plan of management which the owner had to follow. In all other 
forests the owner had much more freedom of action. In every case, how- 
ever, permits were necessary for clearing the forest and converting it to 
some other use. Reasons considered sufficient for clearing the forest were 
proof by the owner that there was a much larger profit for him under 
other use of the land, or when it was needed for vineyards, orchards, or 
other agricultural use. Excessive clear cuttings, which would result in 
depletion of the forest, prevention of natural regeneration, or in the cut- 
over areas becoming waste land, were prohibited. The drawbacks of this 
law were that it was not always fully enforced and that the private 
owner had to stand the loss in revenue involved in the restricted use of 
forests declared protective. 

Forest Education.—Before 1917, Russia had two forest schools for 
the training of higher forest officers and 30 schools for the training of the 
lower forest personnel. The number of forest schools has increased con- 
siderably since the revolution; there are, however, no definite figures as to 
their number or location. 
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THE CAUCASUS REGION 


The Caucasus region is divided into Cis-Caucasia and Trans- 
Caucasia. Cis-Caucasia is in Europe and Trans-Caucasia is in Asia. 
The region is treated here as a whole. The entire territory of Caucasia is 
116,000,000 acres. Of this, agricultural land (under vineyards, orchards, 
votton, cereals, etc.) occupies about 40 per cent, forest about 16 per cent, 
grazing areas—winter and summer (in the mountains)—about 14 per 
cent, and unproductive land (glaciers, rocks, arid prairies, inaccessible 
places, etc.) about 30 per cent. The total forest area is placed at 18,469,000 
acres, or 15.9 per cent of the entire land area. This makes 1.4 acres per 
capita. By provinces and districts it is distributed as is shown in 
Table 157. 


TasBLE 157.—DISTRIBUTION oF Forest AREA IN THE Caucasus 


Provinces and Districts Total land area | Forest area os 
5 forested 
acres acres 
Cis-Caucasia: 
AGING ra tay ae ete PR ks EN rae aCe ee 23,455,000 2,705,000 11.5 
SPA CLOIO loertetere is nae ht ante earn en hie 13,423 ,000 77,700 0.6 
Mere kenrg 7 tab nyse tet chsh tener 18,020,000 2,690,800 14.9 
Trans-Caucasia: 
Black Seau kare ree acntis meteaone teat eee 2,061,000 1,391,500 67.5 
Bak tit mapa eds tater acre cr Myst oe ne fo 9,641,000 873 ,900 9.1 
DAO Sta ep daresay Atma tet. ee od ee 7,342,000 426 ,600 ors 
BYCMIAAV.CUDO Lem atte cheer al utente ti eee 10,876,000 1,246,500 a Gates 
ME LLig eaters te teNas ano <n gaes eeea 10,099,000 3,409, 200 3358 
Zakatalsky District... 0s. de. evs uk 985,000 473,900 48 .2 
ECUIBAIS Meier end our unk tne oateee — 5,213,000 2,318,700 44.5 
IBEW HUES sd i rio) Gaye nee aotel oR meer tae ee 1,724,000 1,050,000 60.9 
UMMM IS EDL CU Manin irs ate ae eset 1,629,000 1,260,200 77.4 
DIV ELD: Si aeecer ame: ei, 54; arate rte es 6,865,000 234,400 3.4 
DRG Wa ny Shey i Ali Se Fv ea Se 4,634,000 310,600 9.7 
LROCSL Mareiere tag oats i me, Sone ee 115,967,000 18,469,000 15.9 
HUVODe rate eC Corie d ea, aS 54,898 ,000 5,473,500 10.0 
ONSTAGE «Neo tie RNIN Oe” eth, ES ch were RS 61,069,000 12,995,500 21.3 
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The area of the forest in Caucasia thus varies greatly. Within the 
prairie region of Stavropol Province there is practically no forest (0.6 
per cent). In Erivan there is little (3.4 per cent). In other localities 
there is a great abundance as, for instance, in Batum province 60.9 
per cent, Black Sea 67.5 per cent, and Sukhum district 77.4 per cent. 

Character of Forest.—Hardwoods predominate, forming 78 per cent, 
while conifers constitute only 22 per cent of the entire forest area. The 
species in the order of their importance are as follows: 

Beech (Fagus sylvatica). This is the most widely distributed species, 
and occupies 25.1 per cent of the total forest area, or 4,635,600 acres. 
It occurs in the middle mountainous forest belt between 3,300 and 6,600 
feet above sea level, and reaches enormous dimensions—140 feet in height 
and 7 feet in diameter. It attains an age of 300 years, but the old trees 
are liable to be infected with rot. The stand per acre at the age of 120 
years averages 5,700 cubic feet. 

Oak (Quercus) occupies 17.0 per cent of the entire forest area, that 
is, 3,084,200 acres. Three different species are recognized: 

1. Summer oak (Q. sessiliflora) is the most widely distributed species 
in Caucasia, occurring from sea level to 5,900 feet above the sea. 

2. Pedunculate oak (Q. pedunculata) occurs in northern Caucasia 
and Trans-Caucasia. It is never found higher than 4,900-5,600 feet 
above sea level. 

3. Chestnut oak (Q. castaneafolia) occurs only along the coast’ of 
the Caspian Sea up to an elevation of 5,900 feet, and reaches a height 
of 98 feet, and diameters of 5 to 7 feet, at ages of 400 to 500 years. 
The average stand per acre at the age of 120 years is from 3,250 to 
4,075 cubic feet. The stands of very old oak suitable for tight cooperage 
are partly exhausted. 

Hornbeam (Carpinus) occupies about 12.8 per cent of the entire forest 
area, i.e., 2,364,100 acres. Two species are recognized—common horn- 
beam (Carpinus betulus) and C. duinensis. The average stand per acre 
is from 1,630 to 3,250 cubic feet, the height not over 70-77 feet, and the 
diameter from 8 to 13 inches. 

Pine occupies 8.1 per cent of the total forest area, or about 1,495,800 
acres. Six different species occur in Caucasia: 

1. Common pine (Pinus sylvestris). This has the widest distribution. 
Tt occurs in a mountain belt between 2,600 and 7,900 feet above sea level. 
As a rule“it is confined to the upper altitudinal belt, often forming the 
timber line. The height is not over 100 to 120 feet, and the diameter 
314 feet. 

2. Mountain pine (Pinus montana) is confined to the high altitudes. 
The wood is used chiefly for turning. 

3. Black pine (Pinus laricio) is found only on the coast of the Black 
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Sea. It is an enormous tree, reaching 120 feet in height and 314 to 4% 
feet in diameter. 

4. Maritime pine (Pinus maritima) occurs only in Trans-Caucasia 
along the entire northeastern shore of the Black Sea. It does not extend 
higher than 1,000 feet above sea level. 

5. Italian pine (Pinus pinea) occurs sporadically in western Trans- 
Caucasia. The seeds have a sweetish, agreeable taste and are used for 
food. 

6. Eldarian pine (Pinus eldarica) occurs only in the Tiflis district, in 
a limited amount, and is of no economic importance. 

Eastern spruce (Picea orientalis) occupies about 6.6 per cent of the 
entire forest area, that is, about 1,219,100 acres. In northern Caucasia 
it occurs sporadically in small quantities. In Trans-Caucasia it occurs 
in vast forests in Batum’ and Kutais Provinces and the Sukhum dis- 
trict. Its vertical distribution is from 4,250 to 6,600 feet above sea 
level. The trees reach from 70 to 175 feet in height and 5 feet in 
diameter. The average stand per acre at the age of 150 years is 5,700 
to 6,500 feet. The virgin spruce forests are very dense, and some of the 
old forests often have as much as 12,200 cubic feet of wood per acre. It 
is the species preferred above other conifers in Caucasia. 

Caucasian fir (Abies nordmanniana) occupies about 6 per cent of the 
entire forest area, that is, about 1,108,100 acres, and occurs chiefly in 
the western part of Caucasia,where it often forms vast forests, as, for 
instance, in the Black Sea Province and the Kuban district. It occurs 
ordinarily, however, with spruce and beech as a subordinate species and 
is found chiefly in the upper altitudinal belt from 4,250 to 6,600 feet 
above sea level, occasionally descending as low as 2,950 feet. It reaches 
150 feet in height and about 5.8 feet in diameter. Stands of very 
old trees occasionally run as high as 14,250 cubic feet per acre. These 
forests are in the true sense primeval, untouched by the ax. The fir 
forests furnish the largest timber, yet fir lumber is valued less than 
spruce and pine because the boards warp and split quickly. 

Juniper occupies about 1.1 per cent of the entire forest area, that is, 
about 203,100 acres. There are six distinct species of juniper: Juniperus 
excelsa, Juniperus foetidissima, Juniperus oxycedrus, Juniperus com- 
munis, Juniperus nana, Juniperus sabina. The wood of Juniperus excelsa 
and J. oxycedrus is used for making pencils. 

Of other conifers may be mentioned yew (Taxus baccata), which 
occurs throughout the entire Caucasian region, chiefly in the lower and 
middle altitudinal zone from sea level to between 4,900 and 5,600 feet. 

Birch occupies 3.8 per cent of the entire forest area, or about 701,700 
acres. The following species are recognized: (a) common birch (Betula 
alba), occurring everywhere in Caucasia at altitudes from 4,900 to 6,600 
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feet—a small tree reaching only 82 feet in height, and used chiefly for 
firewood; (b) downy birch (Betula pubescens), having the same distribu- 
tion as common birch. 

Elm occupies about 3.2 per cent of the total forest area, or about 
591,000 acres. Three species of elm are recognized: (a) Ulmus campestris 
occurs everywhere in a belt up to 650 feet above sea level and grows 
to 70 feet in height and 424 to 7 feet in diameter. It is used in wagon 
making and for furniture. The elm burls used in turning are particu- 
larly valuable. (b) Mountain elm (Ulmus montana), which occurs in 
Trans-Caucasia, is exclusively a mountain tree. It does not differ from 
the common elm. (c) Ulmus effusa occurs rarely. It has wood similar 
to that of the other two elms. 

Zelkva (Zelkowa crenata), a genus very closely related to the genus 
Ulmus, occurs only in restricted localities in Baku and Kutais Provinces. 
It is a disappearing species, and therefore has no economic value. 

Alder occupies about 2.8 per cent of the total forest area, or about 
522,200 acres. Four distinct species of alder are recognized: black alder 
(Alnus glutinosa), white alder (A. incana), heart-shaped alder (A. cordi- 
folia), and eastern alder (A. orentalis). 

Maple occupies about 2.8 per cent of the entire forest area, or about 
517,100 acres. The following species occur: common maple (Acer cam- 
pestre), handsome maple (A. laetum), A. platanoides, and high moun- 
tain Caucasian maple (A. trautvetteri). In addition there are A. ta- 
taricum, A. peudoplatanus, A. opulifolium, and A. hyrycanum. 

Ash occupies about 2.6 per cent of the total forest area, or about 
480,300 acres. The following species occur: (1) Common ash (Frazxinus 
excelsior) occurs everywhere, although as a subordinate tree. The alti- 
tudinal distribution is from sea level to 5,900 feet. Under favorable con- 
ditions it attains 105 feet in height and 20 inches in diameter. (2) 
Fraxinus oxyphylla occurs in Trans-Caucasia. It does not differ ma- 
terially from common ash. 

Basswood occupies about 2.5 per cent of the total forest area, that is, 
about 461,700 acres. The following species occur: (1) Large-leaved bass- 
wood (Tilia platyphylla) occurs occasionally in northern Caucasia and 
in Trans-Caucasia in the lower and middle altitudinal zones (1,650 to 
4,900 feet above sea level). (2) Small-leaved basswood (Tilia parvifolia) 
occurs only occasionally in the upper altitudinal forest belt 4,900 to 6,600 
feet abovgesea level. (3) Intermediate basswood (Tilia intermedia), 
occurs more widely than other basswoods, from sea level to 5,600 feet 
elevation. Basswood is one of the most useful species. It reaches an 
age of 800 years and attains at 100 years a height of 100 feet and a 
diameter of 16 inches. 

Poplar occupies 2.3 per cent of the total forest area, or about 424,700 
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acres, Three species of poplar are found: (1) Aspen (Populus tremula), 
a very common tree in Cis-Caucasia, has a vertical distribution from sea 
level to between 5,900 and 6,600 feet. (2) Black poplar (Populus nigra) 
occurs almost everywhere in northern Caucasia and Trans-Caucasia from 
sea level to 4,900 feet. (3) Populus euphratica is recorded only in the 
southern part of Erivan Province. 

Willow occupies about 1.2 per cent of the total forest area, or about 
221,400 acres. A large number of species are recognized. 

Chestnut (Castanea vesca) occupies about 1.3 per cent of the total 
forest area, or 240,000 acres, and occurs in Trans-Caucasia in the lower 
and to some extent in the middle altitudinal zone, seldom being found 
above 4,900 feet. There are no pure stands. Dimensions: 100 feet in 
height and 424 feet in diameter. 

Walnut (Juglans regia) occurs everywhere in Trans-Caucasia from 
sea level to 5,000 feet, but only in limited localities in a wild state. 

Other species which may be mentioned are yellow locust, black 
locust, and sycamore. 

Character of Ownership.—Before the war the forests of the Cau- 
casus region were distributed by character of ownership as shown in 
Table 158. 

The state owned nearly half of the forests. 


TaBLeE 158.—PreEe-war DIsTRIBUTION OF FORESTS IN THE CAUCASUS 


Provinces and Districts State forests | Private forests 
Cis-Caucasia: acres acres 
AGU CY oh eRe arte ay are oe RORaMrE RMON RONEN WP BREE Cr Sy nad 922,900 1,782,100 
StAV LODO te cin Ar en Wahi erties por Aen eee aes 14,700 63 ,000 
GTC Kupare toca ee ae aa ee ee Sie Tee aan ie eee 806 , 800 1,884,000 
Trans-Caucasia: 
LACS Chea te miee Te ay Sass oe ths ae Eee 1,026,800 364,700 
Balch aa trae Simatic ivr eens Saat eee 593,300 280,600 
Wares tam spenaaet ats. ccit tans oe. cere Lye eee Oe 111, 100 315,500 
SV CLSHV-GUO lita ater mye eusycts-iz1 alee tienes nie emcee 1,072,700 173,800 
AC TELNS: tse) in pte n etki sci 3 eral ee he nik ante ee 1,300,700 2,108,500 
Tslscitagicy, DNStriGue: ten sae teidcs, rc ctee can e 230 , 900 243 ,000 
TSI ISM bon Mn enemas coc et ant < conc aa ee ee 710,300 1,608,400 
Batu tikon mater ioe tes er tied KUN les ame eeaeeaeters 699 ,000 351,000 
peyv el OUP isa haem if trac Mh Nic ea ea UCR MEOES iarh, Rigas se clll 450 , 200 810,000 
ESVLVOTULEY Doe ireei erre can ie ois Gc. ah 03 ae ee ee eee 193 , 200 41,200 
TRANG! | co Rete See RPL tin ob cco a Oey ae 310; 600 UF |S. eit eee ene 
Total ie cane nto ck, vine dene ies eee | 8,443,200 10,025,800 
PSY cetittis eeeReRven es Fe cce  ee e 45.7 54.3 
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Annual Cut.—The lumber industry in the Caucasus region is poorly 
developed. There are practically no large-scale logging operations, and 
the timber is sold for the most part in small quantities to small lumber- 
men. How poorly the industry is developed may be seen from the fact 
that timber advertised for sale by the government often secures no bids 
at all. The reasons for this are the general industrial backwardness of 
the region, lack of transportation which would make possible export 
trade in timber, and the free use of timber by the local population in 
state and even private forests. There were in all 64 sawmills in the region, 
including 52 water mills, 11 steam mills, and 1 electric mill. The export 
trade is also very insignificant. Thus in 1908, 1,778,321 cubic feet was 
exported and 453,867 cubic feet imported, practically all of which was 
in the form of fuel wood from Persia for the city of Baku. The chief 
ports of export are Novorossisk, Batum, Baku, Sukhum, and Potti. In 
1909 the amounts of timber which were allotted for cutting in the state 
forests and the amounts actually cut were as shown in Table 159. 


TABLE 159.—Timper DESIGNATED For Courtine anp AcruALLy Cur—Caucasus 


Provinces and Districts Allotted for cutting | Actually sold 
cu. ft. cu. ft. 
TES ctree Pane ae ay eeu ccc Marans SRR hel. trea 18,407 ,840 3,611,960 
ID DRANG hats oa oe ow oct domo 6 OU ROIS cumMe otc 1,669,580 800 , 580 
WS FERRO) ong usm Bie puowedo oe oummen acae 3,454,220 5,075,840 
UPS gies ae ees et eee 63,532,700 3,235, 100 
[Bae reaae kainate ee oles eb ceer Re tceey 5 ices sateen choc 21,343,740 6,262,960 
i 51 ira ee ee On Ge ee ome og eae cree tice 12,160,500 117,700 
Sant Opole aa Bras <6 tions weet goon tne Mego ome 2,035,000 2,973 , 960 
Biteve eee wheat mvc tasde etetttccre opens ete action ae ene 24,938,980 13,966 , 260 
Teal ee rete re anes ery enteric: deo card 28 ,648 ,620 373,780 
iGavel ee eh earn ncaa en Meare Sree Sire 3,380,960 1,361,140 
TRESS. ed ot ore aE re een anes CaO on aoe eC 37,754,200 9,633 , 360 
Palertalakey Districts. 9 cies bieagceeee oh Oe 13',863 , 960 704,440 
(Dooce em bo ame es Goa Demme opines 3 1,589 ,940 384 ,340 
TRG a Bee OES OS eR Oe eee egy cet 1,501 ,280 1,921 ,920 
ba iaN| Wicca We Se ag Cc ponent rue IS args 234 ,281 ,520 50 , 423 ,340 
MPereceMibina tema mine nact ter east ras ack seme PAINE 3) 


ep 
Thus“ may be seen that in 1909 there was offered for sale 234,- 


281,520 feet of wood, while the amount actually cut was 50,423,340 
feet, or only one-fifth as much. Even in the provinces and districts 
which join the Black Sea, and from which the export by sea would be 
convenient, the amount of wood remaining unutilized is very large, as 
may be gathered from Table 160. 
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TABLE 160.—PrRoposED AND AcTUAL TIMBER SALES—BLACK SEA PROVINCES 


Province Allotted for cutting | Actually sold 
cu. ft. cu. ft. 
Ketitais's | ie sentence cts Oaeereeee reenact cn a pimenea eae 63 , 532,700 3,235,100 
Batumi eae PGES Oe eee in San eae 21,343,740 6,262,960 
SUKBUMS ye aie eer eee a eee reer ee ree 12,160,500 117,700 
Black. Seats cite Ae wits erect Terma eae renee 28 ,648 ,620 373 , 780 
Lotaltastrr coke cette tee eae 125,685,560 9,989,540 


It is apparent that in the Black Sea provinces only 8 per cent 
of the timber that could be cut annually is actually cut. The cut 
per acre of state forests is about 6 cubic feet. The average cut per acre 
on private forests is probably three or four times as great, or say 20 
cubic feet. The total cut for the entire Caucasus region is therefore in 
the neighborhood of 250,000,000 cubic feet, or an average of 14 cubic 
feet per acre. 

Growth Exceeds Cut.—If we accept the amount of timber designated 
for cutting annually in the state forests alone as equal to the annual 
growth (and it is considerably below the actual growth), then the growth 
is five times the actual cut. The average annual growth per acre of 
state forests is at least 35 cubic feet. Over the forest area which is in 
private ownership, the cut is much greater, not so much because of 
cutting as through destruction by fire and other agencies. On the whole, 
however, the cut falls far below the annual growth. The annual growth 
for all state forests may be accepted as 300,000,000 cubic feet, while the 
annual growth in private forests is 200,000,000 cubic feet, or a total of 
500,000,000 cubic feet. 

Domestic Consumption.—Since the export is insignificant, being in 
the neighborhood of 2,000,000 cubic feet, and is still further somewhat 
balanced by imports of one-half million cubic feet, the total cut of 
250,000,000 cubic feet may be considered as the approximate total con- 
sumption, or about 19 cubic feet per capita. 
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SPAIN 


Forest Area.—The total land area of Spain, not including the 
Balearic and Canary Islands and Spanish Africa, is 121,632,000 acres. 
The population in 1910 was 19,950,800. 

Considerable difficulty is involved in interpreting the statistics on 
forest land in Spain, because of the interchangeable use of the terms 
montes and forestal. Montes may mean either high land or, by asso- 
ciation, the forests which usually grow on such land. Forestal may be 
used to describe land on which trees are actually growing, or land nat- 
urally adapted to forest growth. Hence all figures on this point are 
necessarily somewhat doubtful. 

The total forest area may be placed in the neighborhood of 16,886,000 
acres. This represents approximately 14 per cent of the total land area 
of Spain, and a per capita forest area of 0.85 of an acre; the commercial 
forest area, however, must be much smaller. The timber of merchant- 
able size covers only a little more than 5 million acres, the remainder 
consisting of small material suitable chiefly for fuel and charcoal. Even 
the 5 million acres classified as timbered land might perhaps be cut in 
half if the barren sections and the coppice were taken into account. The 
provinces of Santander, Ledén, Teruel, and Cuenca, in the order named, 
are the most heavily forested. The entire productive forest area may 
therefore be placed at 8 million or at most 10 million acres. 

An interesting comparison between an official “catalog of public 
forests,” published in 1862, and the forest statistics of 1912-18, is con- | 
tained in Table 161, which shows graphically the depletion of the pine 
and oak timber of the country in fifty years. 

In fifty years the area of pine forests decreased nearly 244 million 
acres, oak decreased nearly 3 million acres, and beech practically half 
a million. 

Character of Ownership.—The area of forests declared to be of 
public character in 1913 and 1914 covered 11,886,349 acres in Spain 
and the neighboring islands. This area was distributed by ownership as 
follows: 


oe Acres 
FN eth ed ome AIRES Barc par Ree nt Ma Dione GA Menem AC 609,379 
GOMIMUN CS Se a Ne eo eece ee ore ofer ornate 11,261,746 
Other public bodies... 0... Gece eee ee eee 15,224 


There are also 5 million acres of private forests. The latter consist 
of cork, open stands of live oak, and pasture land with a scattered 
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Tasty 161.—DerpLetTion or Forests, SPAIN 
ee ee eee 


Species 1862 1912-13 
acres acres 
Pinetes UN oes 8 Se Ae I ERT A eS 5,666,054 3, 242,233 
(OL) a emer ed ORS Son) a tate oa hs ewe iba et Ao OOS 4,164,252 1,233,866 
BGG CB hs oa oes ae eee re Tere mee aoe ete ice 1,039,529 599 , 808 
Silver fits o2.9.. ies eee Re ce ee oe 159; 866 le..s to cee 
Chestnutiite kisi. hice ene ee Scene 1,363 172,544 
Other species and clearings...........0.-3.2.020-e05- Lj2II O88 ten... eee eee 
Hispartoy tel deamtia vtec aman ciara Sectoral eines oehs aren ttereer once GS AGTS NG) 5 veer casters 
EO tal Fick A ocees Aa ty Mice ake meek: einen ees 12,408,615 5,248,451 
SOc) o) ote AAC oy ee Mi aera Ly Em Rye Oe Ftc Ragnar 3,088,254 
THIVKEE ANG MASLUME octet oe ioeara, ease cet = ceesee ay ate steal eeOala eee 3,550,238 
Grandstotalyo.. ee NSS AR I Pa ONC SNR Sirs, ee aie eu wed Eres pe 11,886,943 


growth of trees and oak coppice. To these may be added a little pine 
and oak high forest. 

Character of the Forest.—Spain is a very mountainous country, and 
hence should be abundantly forested. The present impoverished state 
of the forests, as in many other countries of Europe, is due to overcut- 
ting and to grazing. The latter practice is still general, especially in the 
mountain districts, where enormous herds of goats range almost 
unchecked. Goat grazing may be justly regarded as one of the chief 
causes of the present widespread poverty in Spain. The long and stormy 
history of the Iberian peninsula also accounts in part for the present con- 
dition. Hordes of conquerors swept over the country at various periods, 
from the Romans to the Moors, and each invasion was attended by the 
usual devastation. The results of denudation are everywhere apparent 
in the eroded, unproductive soil, the dry, harsh climate, and the dearth of 
water. 

The public forests of Spain are divided officially into three regions: 
the “high mountain” forests, containing most of the merchantable timber; 
the “lower mountain” forests, containing smaller wood; and forest land 
producing chiefly fuel and brush. The distribution of these forests, by 
provinces and species, is shown in Table 162. 

The principal species are pines, including Pinus sylvestris, Pinus 
maritima, Pinus pinea, and Pinus laricio. Oak is represented chiefly 
by Quercus suber, or cork oak. Other broadleaf species are beech, ash, 
walnut, chestnut, and sycamore. Lombardy poplar and eucalypts are 
planted artificially, the poplar being used for pulpwood. 
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Annual Cut.—There are no reliable figures of the total cut of wood 
in the forests of Spain. The annual cut of saw-timber before the war is 
estimated at 33 million cubic feet. This is evidently at the expense of 
the larger-sized trees, as during the war the increased cut in the Spanish 
forests threatened to destroy in a few years what remained of the mature 
and large-sized timber. In addition, there must be a large amount of 
wood cut for firewood, as the principal product of the forests is fuelwood. 

With a productive forest area of about 8 million acres and a cut of 
20 cubic feet per acre, the total annual production must be in the neigh- 
borhood of 160 million cubic feet. Of this 33 million cubic feet, or 20.6 
per cent, is sawlog timber and 127 million, or 79.4 per cent, fuelwood. 

Annual Growth.—The annual growth may be estimated at about 
15 cubic feet per acre, which for the eight million acres of productive 
forest land would make 120 million cubic feet, or 40 million cubic feet 
less than the cut. 

Domestic Consumption.—Spain imports annually an average of 
about 30 million cubic feet of lumber. This, together with 33 million 
cubic feet cut at home, constitutes a total consumption of construction 
timber of about 63,000,000 cubic feet, or 3.2 per capita. The total con- 
sumption of both construction timber and firewood must be about 190 
million cubic feet, or 9.5 cubic feet per inhabitant. The consumption 
of wood increased 25 per cent during the five years immediately preceding 
the war. 

Imports and Exports.—In 1913 the imports of wood and its manu- 
factures were valued at $12,935,000. Most of the imports consist of 


TABLE 162.—SpaIn—DISTRIBUTION oF PuBLIc ForEsts By PROVINCES AND SPECIES 


Other Per cent 
Province Total area Pine Oak Beech : Total of 
species 
forest 
acres acres acres acres acres acres 
Santander. .c< c+ 11205496, 000) [nn as ne 289,235 | 83,298 7,299 379 , 832 3.6 
HeOn wessecies, sates 3,798,400 11,982 265,992 69,162 1,519 348,655 9.2 
Perael a mua c seh ses 3,660, 800 CHAO Glyn 5 ache cutie trey rie mc ccc) | tee TOC TIO o 345,061 9.4 
Guenea 5.2 es owed 4,248,960 SUS OAT lave ete everiacall sicaia cuts ce) jrereroerene 318 , 647 t.5 
Saragossa... ... 25> 4,304,640 296,788 12,721 1,657 1,729 312,895 7.3 
IBurgos).e0 Vins 3,520 ,000 107 ,445 100 , 922 74,841 2,868 286 , 076 8.1 
VACUO} 6 vaso coc 2,697 , 600 825 48,597 | 230,713 3,712 283 , 847 10.5 
Huesca...... . » 2 [43,742,720 194,061 8,363 16,534 2,100 221,058 5.9 
Albacete. . oa ..| 8,671,680 212,126 ARS el ee Bota aan Geewoeae te 214,040 5.8 
PMESRMIO RS cre. clacccanth anger cites hr 1,756,061 499,414 | 117,602 | 155,462 ZV fOLS Dae Wes. eas 
Total area of high mountains..| 3,242,996 | 1,227,158 | 593,807 | 174,689 5228836506 ena asene 
Forest area of lower mountains..|........0.0)e ec eee e eee [e ene nee tee eee ShOSSs LOO ate ats 
Area of pastures and brushwood..|...0....-. fe. ese eee eles eee ee teeters SDDS OL 4a cm aste 
Motel spublictorestm val 924+ 1ci|taetaver areca || eerie ears to]| = oenscey> arlene led S862 S349) ie eas «ts 


ee 
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boards, planks, beams, logs, and ship timbers. In 1913 the imports of 
such wood amounted to over 21 million cubic feet, valued at $7,863,200. 
The imports and exports of wood are given in Table 163. 


TABLE 163.—Imports AND Exports oF Woop By Kinps, SPAIN 


Imports 

Kind of product 1912 1913 

cu. ft. CUmiibs 
Staves, G60. ce otek sg Coe neha ete Serra ae ie se 4,968,048 6,754,296 
Railroad ties) Gastric cee eae ee ne eae 1,402,631 1,354,596 
THOS CECH faye dee See are PERNA RSIS Le OG et SS me ee ee 3,250,968 3,280,001 
Boardssover-40anm thick ere oe Ae DADA AD ir 14,965,506 
‘Boardssuncern4 Omnis bile koma: ase een ee 4,895,051 6,261,832 
Partlyamenutacturediwoodua. meget aa arts 140953 los. cere 
ineswood overs40: mine tick. sas tee eter 338 , 665 427,265 
Samens—4 Olin tick tence sae essa on caer yarn ee §,535 5,984 
Samecuuder oanmcthicksesceee seule ten een ee 5,476 6,415 
15 (Gro) OS COLOR, BE eC ice Ree OOS o-oo 50,597 55,120 
TELGLt ON; KOKO huncoe ee eat ae ee ee Ob b a TORE 567,810 1,278,812 
VO OG OLNCHS KES goatee eeticesta crosses tus cahon REE Ta eee ee ae ene 360 , 200 245,151 
Ordinary carpenter wood................ ere ee i 24,682 25,344 
Ordinary mantfactured ‘wood. ...52%.2.....¢2+..c0-0 53 , 358 41,117 
TBAT OMY OO Care eyes 5 epee tari EucyA Ac ene py eee ee eas 2,648 2,834 
[Oe ANTE Re Goe, eee meee ete Me ener eters hu ac lceaoree ¢ 22,868 16,783 
ISETIDS reper ees carer eek 5 Sn oy eh, oan ee a 5,524 6,329 
PotallGeysa teh e ek Aincxsotene tak She ae ee Ee ae 28,306,131 | 34,682,935 

Exports 

cu. ft. cu. ft 
Sa viens dart cadeatee ah gic cae ters ES Ne RSP 50,877 45,255 
NTS Deepa dic Cian a ele cere tC Pe eR NTR eC et ATE ea OO 1,978 3,119 
Pelegraphwpoless ciety sn ls teas at aicotavcantie obec 1,211 2,073 
Rounditimberyvescn canter sno s tie nee PP ny ia. cee 2,021,280 2,495,747 
BOarasrand spl amin te ceeane acai ereroas icles ieee eee 128 ,955 127,450 
HMUYNIGUTOsy OO Gs WOLKE carson a aes 90,270 113 ,632 
Otherswoods Worked ea assis tenons seater me 81,167 87,210 
CBBKB,. Zia Sect Rta woe cloak neta oe Cs ORG ee 1,774,656 1,769,633 
1 HO Ks) NES hg Ph oR ce os a eae eta ot: weed) Bi 300,915 187,475 
TO CRL ES Se eaeahes Mivctet ia wd cle sees oe ane eRe eee 4,451,309 4,831,594 


The imports were distributed by countries of origin as shown in 
Table 164. 
In 1913 the total export of wood and wood manufactures was valued 
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at $2,487,000. This figure does not include exports of crude and manu- 
factured cork, which amounted to $8,867,000. 

Exports of certain kinds of wood and wood manufactures from Spain 
were restricted by royal decree during the war, owing to the serious 
shortage of such material within the country. Laws passed in 1915 and 
1916 prohibited export of boxes and boxboards, railway ties, and logs 
over 10 inches in diameter. Export of pine mine timbers under 10 inches 
in diameter was limited to 62,000 metric tons a year. 

Wood-Using Industries.—Sawmills—The methods and equipment 
of the sawmills are primitive, because of the low per capita consumption 
of lumber. 

Boxes——There is a large demand for boxes and boxboards in Spain 
for use in the fruit-packing industries. It is said that between 25 and 
30 million boxes are used annually in the large fruit-packing and ship- 
ping centers, and that 25 to 40 per cent of the total estimated cut of 
200 million board feet of lumber is used for boxes and crates, in addition 
to the imports for this purpose. 

Paper.—In 1901 the consumption of paper was 28,000 tons; in 1918 
over 57,000 tons. The annual increase will probably be about 7 per cent. 
The consumption per capita, 4.4 to 6.6 pounds, is a very small figure as 
compared to the per capita consumption of the United States or England. 
Newspapers use 14,000 tons. The production of paper is about 15,000 
tons, manufactured by La Papelera Espanola. There are about 12,100 
acres of fir in the Pyrenees, chiefly in the provinces of Huesca and Lerida. 
These forests could produce 1,059,000 cubic feet of wood annually, which 
would make about 15,000 tons of mechanical pulp or 10,000 tons of 
chemical pulp. The forests, however, are not ready for immediate exploi- 
tation because of their inaccessibility. In the valley of Aran there is 
another area of 37,050 acres which could yield 423,600 cubic feet, capable 


TABLE 164.—IMPoRTS INTO SPAIN BY CoUNTRIES OF ORIGIN 


Countries of origin Castt: Value 

PAtistriasEbun garvenne eect cee ree tone otc hcic ie reee ante 1,542,480 $ 566,700 
ERAT CO eee eos eae em uate Ou ait oaeth aminetennn 1,184,062 464,400 
Portugal. Pee 1,090,193 406 ,300 
Pucci ae eee ee namereiice oc ary sien raratan aU 7,187,258 2,613,300 
Cosiiava PTE Sat Sek CANE AOA ae oA NER eR CRD LRN oe SoM eA : 6,011,177 2,240,700 
WTOC OATES eee arnerin: Gio uma fait, pares Me oem ra ee at 3,888 , 497 1,421,000 
FEM CTICOULIETIOS cs ge cure uade ca eich Soe eee coe eee suse Tae 402,563 150,800 

Tt all ee xian te le nea tas oe baw rea 21,306,230 | $7,863,200 
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of making 6,000 tons of mechanical pulp or 4,000 tons of chemical pulp. 
In addition, according to official statistics, there are 1,482,000 acres of 
esparto fields producing 300,000 tons of esparto or 150,000 tons of pulp. 
It would seem, therefore, that there would be sufficient pulp material in 
Spain to supply the demand if transportation facilities in the Pyrenees 
and other mountain regions were developed. 

Cork.—The chief article of export is cork. In 1919 the yield of 
cork was 80,000 metric tons, valued at $0.018 per pound. The total value 
realized in 1919 was $3,068,693. The chief centers of production were 
the provinces of Cadiz, Huelva, Badajoz, Caceres, Malaga, Seville, and 
Cordova. 

Tables 165 and 166 give the imports and exports of cork in 1919 in 
metric tons. 


TaBLeE 165.—Exports or CorK FROM SPAIN 


Raw Cork in Other ; 
Country SAGE pies Stoppers Keita Parings 
tons tons tons tons tons 
A UISEELA= ELUM GAT Y ares. eis eis sancti tss| Sete or ATS al eee a Zl vOolt a sis 3 cl eee 
PAT PON TINA tie Lee ea. cka ees ule eN oll actor 299 .3 LSA Dale one. Su eee 
Asie) Fst octom Noreneshn COs See Oe 20 Yl cei eenae Al dase aver eles ee ee 
Taree teat saree a rec Pee Re IRN | eta ee 28 OMe cio cms eee 
CO) ee anal Weenie eek nC aie A Piatt Pk scape pe hy tt py Bt 40s 5a teal ee 
OUR Rey eto Coir eee ce ere riers ahs ae | Meret er ks | eee eee 12106. [ek ete ee 
PANCO stat crt eon Rae 151. 2 272.7 | 4,058.3 | 1,151.3 1,868.7 
Germanyeon te ate a ea eee PASTA (all ue bear hes Se 210s 5. cco ee 
Wnitedektingdomtoay. are seen ABP otha ieee: 239 .0 269.7 | 5,809.1 
Uta) yates eae tli Ore sees ene es lice Gy pee 236 .2 LOOVOF tS sc4is ee eee 
POTCU GAs We mua apical tio cy Re nae ae cS EA) ees on 16.0 
United’ States css anes ue 1,122.9 10.2 304.7 | 1,790.0 | 24,623.2 
@ther countries .; santo 417.0 184.6 601.9 162.6 nD fees 
STOtauee co. cemeteries 1,728.2 | 1,003.0 | 5,797.9 | 3,373.6 | 34,034.5 
Granditotal een en 45,937 .2 


eee 


Forestry Laws.—National forestry legislation (passed June 24, 
1908) seeks to meet the fuel situation and to provide for conservation 
of woodlands by the acquisition of forests situated in flood areas and in 
other places where the permanence of the forests is essential to health, 
stability of the soil, uniformity of climate, etc. It also subjects rive 
holdings located in such “protection rones?! to any operations of the gov- 
ernment, under penalty of expropriation. Further legislation is needed 
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TasLE 166.—Imports or Cork, SPAIN 


Metric 


Country oui 


Algeria 399 


France 209.1 
Dilan 
1,084.7 


1] ,720.0 


1Valued at $89,637. To this must be added 13 tons 
of manufactured cork valued at $5,535. 


to check reckless cutting of private forests, a matter which the present 
law does not cover. 

The Forestry Movement.—Spanish forestry dates from the year 
1848, when the Royal School of Forestry was founded. This school is 
still in existence at San Lorenzo del Escorial, north of Madrid, and 
graduates from 15 to 40 students each year. These graduates are 
employed in the state forests. 

In June, 1913, the Royal Spanish Society of Friends of the Forest 
was established under the patronage of King Alfonso XIII. This asso-. 
citation publishes at Madrid a forestry magazine, “Espana Forestal.” 

An effort is now being made to secure appropriation of funds for the 
purpose of extending the area of the state forests. It is said that as much 
as 62 million acres of mountain land could be utilized for purposes of 
scientific forestry. The present annual appropriation of about one million 
dollars falls far short of meeting the need for forest and stream protection 
and for replanting. 

Some exotic trees have been successfully planted in Spain, such as 
California redwood, much used for ornamentation in parks and on 
private estates; eucalyptus, which is planted for mine timbers and various 
other uses; Lombardy poplar, used for pulpwood; and maritime pine, for 
Poeestation in the mountain regions. 

State forestry is under the jurisdiction of the Director General of 
Agriculture, Mines, and Forests. 
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SWEDEN 


Forest Area.—The total area of Sweden is 110,770,000 acres, of 
which 8.4 per cent is under water. The area of productive forest land 
is 55 million acres, or about 55 per cent of the total land surface of the 
country. This represents a forest wealth of 9.6 acres per inhabitant as 
compared to 1.70 acres for Europe as a whole and 0.91 acre for western 
Europe. Thus Sweden for its size is one of the richest countries of the 
world in timber and, with the exception of Finland, has the highest per- 
centage of forested area in Europe. Natural conditions combine to 
make Sweden a country of forests. The soil and climate are particularly 
well adapted to forest growth; in fact a large part of the soil is unfit 
for any other kind of vegetation. The proportion of forested to non- 
forested area in each province is shown by the figures for 1915, in Table 
167, which are taken from the Statistical Yearbook of Sweden for 1918 
and 1919. 

About 65 per cent of the productive forest land in Sweden is located 
in northern Sweden (the region north of the Dal River). The provinces 
having the largest acreage of productive forests in proportion to their 
total area are Vermland, Kopparberg, Gevleberg, and Vesternorrland. 
The provinces farthest south are now more sparsely forested. Most of 
the forests have been cleared during the last few centuries for agricultural 
use. The tendency is to retain the present forest area by preventing 
forest devastation on privately owned timberlands and by increasing the 
public forests through purchase. 

Character of the Forest.—About 85 to 90 per cent of the forests 
in Sweden are softwoods (pine and spruce), and from 10 to 15 per cent 
hardwoods (chiefly birch). 

Four forest regions may be roughly distinguished: 

1. The northernmost region of birch forests. 

2. The northern region of coniferous forests. 

3. The southern region of coniferous forests. 

4. The region of beech forests. 

1. The birch forests are found in Sweden above 1,500 feet in northern 
Lapland, and above 3,000 feet in northern Dalarne (their southern limit). 
They have their greatest extension in the north, stretching for some 20 
miles with a vertical range of 450 to 650 feet. These forests are usually 
thin and low and in addition to birch contain aspen and mountain ash. 

2 and 3. The northern and southern regions of coniferous forests are 
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the great timber regions of Sweden. The boundary between the northern 
and southern regions is formed by the northern limit of pedunculate oak. 
In the northern coniferous region besides Scotch pine and common spruce, 
which are the dominant trees, birch, aspen, willows, wild cherry, and 
mountain ash occur extensively. In the southern belt of coniferous forest, 
besides pine and spruce, oak, elm, maple, and ash are fairly common. 

4. The beech region. The beech forest begins at the southernmost 
limit of spruce. Although most of this region has been brought under 
the plow, the parts which are not yet cleared are covered with beech 


Tas LE 167.—AREA OF PRODUCTIVE FoREST, SWEDEN 


Ratio of 

Dis Productive land under forest 

forest area! to the total area 

of each province 

acres per cent 

@ityzo£ stocklohin, pasa cele nek ete eee eee 15,000 45.5 
Rural District of Stockholm................-.. 1,135,000 G2e2 
Bape bey eet rslaton eke ig akon org ear aiatieys gies 695,000 54.9 
Siigeunein hres’ gous coucooibe goo me eeion 0 come cer 996 ,000 64.4 
Ogierrgdeinelcn cc soeengaccoenagsnages odo ecm 1,547,000 62.8 
MGRKODIN Ges. vey Soot se fr ed nee 1,400,000 53.4 
IRERONGIOSE, 6 nove nasiace on er oasbmao a oe.doa sane 950,000 43.2 
TA fel ar recat Pets CU aha nite ate aoa ee 1,671,000 61.7 
ST A ee IN See UR eee ene a Pratt 384,000 49.9 
TRISTE. 5 gels oles pe oettid ama mae on 357 ,000 49.9 
@inristiansta di tose cin  ee eneecee she 643 ,000 ANON, 
I ETS Gets ot OS mee oom cee eae oA ee to hb 141,000 121 
Teint es, NS ee ee io Aes eoiacmiog wire 346 ,000 29.3 
Goteborg and Bohus.........--+:-++0s+s sree 416,000 34.4 
MESOOT Gs eter cnr Fah c veavwic ld een te wire ss ¢ 1,853 ,000 64.2 
PAT IOEG 5 os Piel set veteran sti nian tern 767 ,000 38.4 
WESETOL ETI he Gace eee no ICC cree ne oe remerines cr aor 3,363 ,000 77.6 
@rebro. «ss. NN SSN eR IR REY CPR EO 1,333 ,000 64.6 
WiehreailGhi tle am aostato aa comes Oomcns cams “mela 912,000 57.3 
Kopparberg. .. <= cei ee ee me ee 5,114,000 73.3 
Ge VAC OTE «oho rene Gielacela shasercke  oiwieeryoleeni welyl® 3,669 , 000 81.6 
Vesternorrland.......s\oers cree oe ass see tae 4,706,000 78.9 
Tibial. neo enone o mee Gee een erratic 7,308,000 62.1 
Re teiGn fa are et are an 7,410,000 54.0 
ISG@THARRATE Ne, cin noleaivee cect ee a oeiprn Gueacinin ea o-cebinc 8,419,000 34.5 
Ca By a (Re Tn 2 eR re cee achat 55,550,000 54.8 


1The Swedish Forest Service gives slightly different figures, which have been used 
in Table 169 and other calculations below. 
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forests in which both pedunculate and sessile oaks are common. The 
most common and the most desirable species commercially, however, are 
pine and spruce. 

Pine (Pinus sylvestris) —Of this there are two varieties, Pinus syl- 
vestris lapponica and Pinus sylvestris septentrionalis. The average age 
at which suitable sawlog timbers can be sawed from trees ranges from 80 
to 180 years according to the geographical location. In southern Sweden 
maturity is reached at from 80 to 90 years, in central Sweden and south- 
ern Norrland, 90 to 120 years, and in central and northern Norrland 
120 to 180 years. 

Spruce (Picea excelsa).—The age at which spruce is considered mer- 
chantable is reached earlier than in the case of pine; namely, about 80 
years. 

There are some plantations of larch, both European and Siberian, 
but for the present they are of no commercial importance. Birch is the 
only hardwood of any consequence and is used locally as a general 
utility wood and for firewood. Other hardwoods are inferior in quality 
to the hardwoods imported from abroad. 

Stand.—The total amount of standing timber in Sweden has been 
estimated at from 37,100,000,000 cubic feet to 46,000,000,000 cubic feet. 
These estimates, however, are only approximations. The average stand 
and the annual increment in the various sections of the country are 
given in Table 168. 


TaBLE 168.—Averace STAND AND ANNUAL GROWTH OF TIMBER, SWEDEN 
eee 


District Stand per acre Annual incre- 
ment per acre 

North of 64° north latitude: cu. ft. cu. ft. 
Cosstalicistriet usec een eter eas oe ek eee 858.0to 929.5 14.3 to 17.9 
Interior district: =< verte tn oan. ce ae 429.0to 715.0 7.2 tole 
G22 00. G4 ig nee ne re eT ee ence C4. LPR 715.0 to 929.5 PAUAS 
BORO G2 7are occa Ae ae ett de nie eS eee 786.5 to 1,144.0 28.6 
Routh of/600%. hero eee er re ge 858 .0 to 1,287.0 28.6 to 42.9 
AV CTA LG tn hn. ce eneeet aa Gign Gh ae cares 786.5 to 929.5] 21.5 to 28.6 


—_—— ee 

In 1908 Sweden’s national wealth was calculated at $3,752 ,000,000, 
and the value of the forests at $417,276,000, or 11 per cent of the total, 
as follows: : 


Forests belonging to the state,................ $61,640,000 
Other: public:torestoueee 4 nee 21,172,000 


Private Lorestan neu te ee 334,464,000 
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Character of Ownership.—Of the total productive forest area, 23.6 
per cent, or 12,900,000 acres, is owned entirely or partly by the state, 
and 76.4 per cent, or 42,400,000 acres, is privately owned. 

Public Forests——At the beginning of the 19th century the Swedish 
government, acting upon the theory prevalent at that time in Europe that 
government forest exploitation is inefficient, sold large areas of forest 
lands to private individuals at extremely low prices or gave concessions 
to sawmills, Since 1860, however, the government has adopted a new 
policy with regard to the management of its forests and has begun to 
increase the area of state forests partly by purchase and partly by taking 
in other public forests. In 1870 the area of public forest lands was about 
1,053,000 acres; in 1915 it was 12,900,000 acres. The public forests of 
Sweden are of two classes: 

1. Forests owned entirely by the state, the income from which goes 
to the government alone; 

2. Communal forests, county forests, municipal forests, and church 
forests. The state controls the cutting and, to some extent, the manage- 
ment of this class of forests, but does not obtain the revenue from them. 
The area of productive state-owned forests is about 10,000,000 acres, 
while other public forests cover about 3,000,000 acres. 

Private Forests——One-third of the privately owned forests are in the 
hands of wood-using industries, and about two-thirds belong to farmers 
and other individual owners. Several sawmill companies in Sweden pos- 
sess as much as 1,000,000 to 1,500,000 acres of forest. The bulk of the 
large private holdings is in northern Sweden. The private forests have 
been greatly overcut in the past, particularly in southern Sweden and 
the coastal regions. 

Annual Growth—The total gross annual increment is placed at 
1,514,305,000 cubic feet, or 27.4 cubic feet per acre. Waste due to 
improper utilization, disease, insects, and fires is estimated at 202,225,000 
cubic feet, leaving a net annual increment of 1,312,080,000, or 23.6 cubic 
feet per acre. The annual increment in the different provinces of Sweden 
is given in Table 169. 

Annual Cut.—The total annual cut before the war amounted to 
1,564,826,000 cubic feet, or 28.2 cubic feet per acre of productive forest 
land. 

The amount of timber cut for different purposes was estimated by 
the forét commissions before the war as shown in Table 170. 

Annual Cut and Annual Growth Contrasted.—Comparing the annual 
increment and the annual cut there was before the war an excess of cut- 
ting above increment of not less than 252,746,000 cubic feet a year. 

Domestic Consumption.—Of the total cut of 1,564,826,000 cubic feet, 
303,185,000 cubic feet is exported in the form of logs, round and hewn 
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timber, sawn lumber, and other semi-manufactured wood products. This 
leaves 1,261,641,000 cubic feet for domestic use. To this must be added 
about 17 million cubic feet imported annually into Sweden, making a 
total of 1,278,641,000 cubic feet of wood consumed annually, or 220.5 
cubic feet per inhabitant. If, however, we deduct 323,245,000 cubic feet 
of wood used for pulp manufacture and firewood used in the manufacture 
of pulp, the bulk of which is also exported, 198,630,000 cubic feet of wood 
used for charcoal for export, and 7,056,000 cubic feet of wood used for 
the manufacture of wood tar for export, the domestic consumption 
shrinks to 749,710,000 cubic feet, or 129.3 cubic feet per capita. 

Loss from Fire and Other Agencies.—Because of abundant precipi- 
tation and efficient fire patrol systems by both private owners and the 
government, forest fires in Sweden are limited. The damage in any one 
year seldom exceeds $250,000. It is estimated that the burned area in 
public forests averages from 10,000 to 12,000 acres a year and in private 
forests from 30,000 to 40,000 acres. 

Wood-Using Industries—Among the wood-using industries of 
Sweden, the lumber industry is first in importance, and the wood pulp 
and cellulose industry next. Other industries using important quantities 
of wood are wood alcohol distillation, cooperage, and the manufacture 
of charcoal, furniture, wood tar, matches, boxes, and wooden shoes. 
Minor industries are those for the utilization of wood waste and the by- 
products of the cellulose industry. Most of the raw material used in the 
Swedish mills is softwood, chiefly Scotch pine and spruce, though staves 
are made from the wood of deciduous trees. 


TaBLE 170.—ANNUAL Court oF TIMBER, SWEDEN 


Kind of material Cur ft: 
ee DoOmestic.COnsUmMptiony = swat ewan ae cea eile tenes 732,710,000 
DE XDONtSTOL WOO, tObAL ES «2 crip ier eager auenc 2) cea vena) es ay ectana yoy 303 , 185,000 
cu. ft. 


Logs, round and hewn timber (including loss of 

sunken logs, etc., 15 per cent).............--. 54,598,000 
Sawn lumber (including sunken logs, shrinkage 

when drying, sawmill waste, etc., 25 per cent) .. 210,869,000 
Semi-manufactured (including sunken logs, 

shri#kage when drying, sawmill waste, etc., 


SO sperscent) Phe any see aea cee rect eta r eee oe 37,718,000 
3. Wood, including firewood, used for pulp manufacture............ 323 , 245,000 
4. Wood used by mines, in smelting ore, and for charcoal for export. . 198 ,630 ,000 
5. Wood used for manufacture of wood tar for export............... 7,056 ,000 


GLa lL Retry eee ttn SRM Ah EN See ety etn tte cera eee Cah 1,564,826 ,000 
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Lumber Industry.—Lumbering is a very old industry in Sweden, but 
it did not become a great industry until steam sawmills were built on the 
coast. This revolutionized lumbering by doing away with long distance 
transport to the coast from the mills, and by increasing the capacity for 
production and improving the quality of the output. It also did away 
with interruptions, so common with water power mills, due to freezing of 
the streams in winter. Toward the middle of the 19th century liberal 
commercial laws came into force, export dues were suppressed, and the 
demand for sawn timber increased greatly. All these circumstances 
favored the development of the industry. 

In 1913 there were in Sweden 1,053 industrial sawmills and machine 
planing mills, not including small domestic mills run either by steam 
or by water power. The number of workmen employed in the lumber 
industry was 44,150; frames in use, 1,659; planing machines in use, 905; 
output, 241,926,962 cubic feet. 

Pulp and Paper Industry—The first factory for the manufacture 
of wood pulp and cellulose was built in 1857. The industry is now 
carried on throughout the country, some of the sawmills being engaged 
in making wood pulp as a side line. In 1913 there were 167 wood pulp 
factories making mechanical and chemical pulp of all kinds. The output 
of these factories is estimated at 1,186,627 tons, distributed as follows: 
mechanical pulp, 326,098 tons; bisulphite pulp, 705,099 tons; sulphate 
pulp, 155,430 tons. The total value of the output is placed at about 
$33,768,000. 

Paper making is not so extensive as the large production of wood pulp 
would seem to indicate, owing to the small supply of coal in Sweden. Yet 
two kinds of cheap paper are exported in large quantities: newsprint, 
valued at over $2,430,000, and wrapping paper, valued at over $4,860,000. 

Match Industry.—The machine used in making the famous Swedish 
safety matches can turn out as many as 66,000 packed boxes in a ten- 
hour day. Matches were formerly made from aspen, but the supply 
is now practically depleted, and birch is used as a substitute. Great 
Britain buys about 37 per cent of the total export of safety matches. 

The manufacture of charcoal ranks next to the wood pulp industry 
in consumption of raw material. The woods used for this purpose are 
spruce and pine. The total amount of charcoal produced in 1913 was 
114,054,000 bushels. 

Wood distillation includes the preparation of tar, black pitch, rosin, 
turpentine, methyl alcohol, and acetone. The manufacture of wood tar, 
which was formerly an important industry throughout the country, is 
now carried on only in the extreme northern provinces. aa 

Sawmill waste is utilized in preparing wood pulp, charcoal, and tar. 
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Export Trade.—The export of forest products in 1912 formed not 
less than 43 per cent in value of the total export from Sweden. The 
export of timber and lumber (exclusive of pulp and paper) constitutes 
19.4 per cent of the total cut of wood. 

Natural conditions in Sweden are favorable to a flourishing export 
trade. The country has a long coast line, connected with the interior by 
many canals and navigable waterways, and a large number of easily 
accessible, well-protected harbors. The railway mileage in 1913 was 
nearly 9,000 miles, or more than 16 miles per 10,000 inhabitants. No 
other country in Europe is so well provided in this respect. Electric 
railways are coming more and more into use because of the unusual 
facilities for producing electricity by water power. 

While the exports of forest products from Sweden are valued at nearly 
$82,620,000 a year, the imports of these materials amount to not more 
than $4,860,000. From 1863 to 1912 wood and wood products exported 
from Sweden amounted to $1,792,920,000. In 1913 the net export, includ- 
ing rough, squared and sawn timber, mine wood, etc., to the various coun- 
tries, was as given in Table 171. 


Tasiy 171.—Exports or TIMBER FROM SWEDEN 
eSSSSSSSSSSSSSSSSSSSSSSSSSSSSSsseeee 


Country Cu. fé. Per cent 

IN ORW AY ee aso Mekcree REN aa Looe Sen ek ne phen ay 13,470,798 O15 
Wonimarkrandlecland sete. oe ete Ge me eins ee 27,840,051 1S 
Witedskinedome.) 2. soe er ae ae ee 91,970,620 37.9 
Netherlands ia: site ccc re ee ee eee 12,659,498 5.2 
CTH EEE TINGS ie heii al Coneen ere day RCRD > 2 ay Se ol 25,749,762 10.6 
[ RIEAVG Gi c/n ton Oi ERR ER we ee et ee a We a 2s Natont 33,485,827 13.8 
"Cp Eh ela) Ea ae eI ec seat esa. role SR 523,781 0.2 
@chercountres Of, HUrOpe syn 7. an cate Se | 15,445,515 6.4 
ee Een ake os IC Rar Ae ie oe vita ee se le 2 3,303 ,092 1.4 
STILISHPANTICA is toate, a hee mene ee a ee eet 5,906 , 926 2.4 
ANGI DPRILEN SS SS Wee nee Oia Acme Reni a me As Ree a es ee I een A 3,486 , 687 Zt 
Oph erate cA eet e eer GA a ee ct rae KW A aly La : 8,944,632 ond 

TRGB ica heantieteaee. etek Hee aerate etme ce ay SO od tity Siva gd 242,787,189 100.0 


The gr6wth in value of the export trade may be learned from 
Table 172. ‘ 

The timber export of Sweden consists almost exclusively of pine and 
spruce. Of the entire export of timber and lumber, rough lumber con- 
stitutes 64.1 per cent, surfaced lumber 10.9 per cent, round timber 11.2 
per cent, hewn timber 7.9 per cent, and firewood 5.9 per cent. 
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Tasue 172.—VALUE OF Exports FROM SWEDEN 


Sweden’s Goods manu- | Total wood, 
Year total eee and Wood pulp factured of | timber, and 
export a wood pulp pulp 

S63 screen $24, 796 5432 B63 22D ADT eo essa cemreustecenry| ate aticesnay som uetens $ 3,222,421 
LS (Opera: _ 40,870,536 VA AOO TSB Ot aca, cuevers es ha enascusee eee ee eee 14,499 , 533 
TS8O028 5 82% 63 , 420,324 23,921,776 | $ 597,621 | $ 1,770,267 26 , 289 ,664 
LS9QsFGee. 81,630,656 28,841,142 1,157,251 5,715,231 51,890,386 
OS Sone 104,877,512 41,012,108 7,163,047 3,715,231 51,890,386 
LOUD eee 203 , 845 , 356 44,152,574 25,179,868 10,552,316 79,884,758 


1Goods manufactured of wood not included. 


Rough and Planed Lumber.—Export of rough and planed lumber 
of pine and spruce in 1913 was distributed among the countries of des- 
tination about as follows: 


TABLE 173.—Exports oF RouGH AND PLANED LUMBER 


Per- Per- 
oY centage co centage 

United iimedonticys 7 sre reece 28290. | INGR Way acts ees ee wero tere pro eee 3.5 
HLANCetnc: ete eee eae 19.6 | All other countries in Europe... ae 
Germany ons anes erin molar 12.6 | British South Africa........... 3.3 
Wenmiaricee cs croctrscses ope s 10.5 | Algiers, Tunis, and Morocco.... 25a 
ETO MANGA aiieevesns econ Wan 5.9 | All other countries in Africa. ... 2.2 
Bel ginny ua nsecscr tas ete cee Miners SIRS a Wa QU Cini it hee nd oR wag Sela Get aint 2.0 
Spall ee ene 3.6 | All other countries............. 0.8 


Logs and Round Timber.—The export of sawlogs and round timber 
is at present very small. The only timber of this kind exported is that 
shipped to Norway, particularly from regions connected with Norway 
by floatable rivers. 

Props.—The export of props is at present unimportant and the 
shipments will decline still further in years to come. The production of 
props for export has been a menace to Swedish forests for a long time, 
as they were cut from immature timber and led to the devastation of 
the forest. Sweden has recently passed a law which curtails the produc- 
tion of props. Laws similar to those of Sweden are now in effect in Fin- 
land and Norway. Before the war the production of props was trans- 
ferred to Russia, where the cutting regulations were less strict. Should 
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Russia also place an embargo on the shipment of Props, England may 
have difficulty in securing mine timber. 

Pulpwood.—Sweden, with an important pulp industry, does not 
export large quantities of pulpwood, since the Swedish pulp plants are 
in need of all the pulpwood at home. The only pulpwood exported from 
Sweden goes to Norway and is shipped only from such regions as are 
more accessible to Norwegian points than to the nearest Swedish pulp 
mills. 

Railroad Ties—Sweden exports only a small quantity of railroad 
ties, as even Swedish railroads at times have difficulty in obtaining the 
number of ties necessary for their operation. 

Revenue.—The gross revenue from the state forests, the expenditures, 
the net revenues, and the net revenues per acre from 1911 to 1915 are 
given in Table 174. 


TABLE 174.—REVENUE FROM STATE ForRESTS 


Net revenue 

Gross Expendi- Net per acre of 
Year ‘ 

revenue tures revenue productive 

forest 
BOTS a sewpe wrnenae 2 2 ehh oye atey Sa) $3,458,612 | $1,044,159 | $2,414,453 $0.27 
OMZE Peay che Ra evictee ree Dat Pages ay 1,159,676 | 2,612,686 0.28 
TIGTISS Set Re eeacer eee yeoman 4,940,457 41552060 |) orozo,zol 0.38 
TOL, See See pe ees ere ate 4,957,747 WOSG,ol2e hy op ZileeoD 0.35 
TOS Pe eae he T,171,237 1,857,968 | 5,313,269 ORS 


Since 1915 the revenue from the state forests has further increased. 

State Forests.—The public forests are divided into ten districts and 
are managed by the Swedish Forest Service, which is a part of the De- 
partment of Agriculture. At the head of the Forest Service are a general 
director and six assistant directors. At the head of each district there 
are a district forester and a number of assistant foresters, forest engi- 
neers, and other assistants. The Swedish Forest Service has complete 
control over the government forests and either supervises or manages 
the other public forests. It also executes the laws in regard to the 
management of private forests and cutting. The policy of the Swedish 
governmefit is to bring into solid blocks small parcels of forests in the 
southern part of the country by purchases of intermediate sections. The 
government also purchases extensive areas of cut-over or burned forest 
lands with a view to the reforestation of these areas, particularly in the 
coastal regions of southwestern Sweden. From 1875 to 1915 the govern- 
ment purchased nearly one million acres of land at a total value of 
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$7,715,000. The total cut of sawlogs in the state forests in 1915 was 
estimated at 53 million cubic feet, or about 17 per cent of the total 
quantity of sawlogs produced for sawn lumber for export in the country. 
The following table gives an idea of the amount cut in 1915 in each 
of the ten districts into which the state forests are divided: 


TasLeE 175.—TimBer Cut FROM STATE ForEstTS 


District Area Cut in 1915 ee 
acre 
acres Cieite cu. ft. 
Tale ays Negis Sere an tee tiny tinone senen trometer sagen 2,882,000 | 27,553,000 9.6 
Skelleftea tire shy wate et eee anes Hoa 2,152,000 32,800,000 15.2 
LOS sn or2 ob tre Ree een PUA eae rr neMn NY Pers rncsdiemes pci 1,751,000 | 34,407,000 19.6 
@entrale NOrclandh sae eer ete ne eee 572,000 20,136 ,000 35.2 
Gevle= alain cnet ta ene artis ceca ona eee 917,000 | 26,447,000 | 28.8 
Berga ity cert ciartet thar ere a ee 209 ,000 7,766,000 | 37.2 
Optra Serer te hate «Gc meee nee ree rene ee 156 ,000 5,123,000) 32.8 
AY Ei aa ee @ Cec eee to oR ec cae cee nas tic 164,000 5,895,060 | 35.9 
Sinsllan di tea Aes sce pices choi etna Peres ie 208 , 000 6,731,000 | 32.4 
Sodan fortunate arava terete: ea meer eee 132,000 3,407,000 | 25.8 
LotalSwedenns) case eee ee 9,143,000 | 170,265,000 18.6 


Forestry Movement.—State forests in Sweden, as well as private 
forests, are subject to a special regulation adapted to the conditions in 
each part of the country. The first laws regulating cutting in the prov- 
inces of Norrbotten and Vesterbotten were passed in 1866 and 1873. 
These laws stipulated that cutting must be done only after the trees have 
been marked by a government forester. In 1874 and 1882 so-called 
“diameter limit laws” were adopted and applied to the coastal districts 
of the provinces of Norrbotten and Vesterbotten. The laws stipulate 
that no timber less than 7 inches in diameter at 16 feet from the ground 
may be cut except by special permission. 

The islands of Gotland and Oland in the Baltic Sea are protected 
by a special law passed in 1869. Cutting in the forests of these islands 
is permitted only when the land cut over is to be utilized for agricul- 
tural purposes. Cutting for other purposes can be done only by special 
permission. After cutting the owner must take the necessary steps for 
reforesting the cut-over areas. In 1903 a law was passed regulating 
the cut of private forests in other parts of Sweden. The essence of this 
law is that forest lands in private ownership must not be cut in such 
a way as to endanger the reproduction of the forests. If the forests are 
cut recklessly the owner must reforest the land. In 1918, as a result of 
excessive cutting brought about by the demands of war, a new law was 
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passed which provides that no young forests shall be cut unless such 
cutting is in the nature of a thinning and is aimed at the improvement 
of the remaining stand. In addition, there are still other special laws, 
the object of which is to conserve the forests adjacent to agricultural 
land and lands close to the sea which serve as a protection against sand 
storms. These protection areas are located mainly in the province of 
Jemtland and on the southwestern coast of Sweden. The forests in these 
territories must be cut only for the personal needs of the owner and under 
the supervision of a trained forester. 

Since 1903 the enforcement of the forest laws is entrusted to a forest 
commission in each province. A commission consists of three members 
serving for a term of three years, a chairman appointed by the national 
government, one member appointed by the provincial government, and 
one member appointed by a local association. The expenses of these 
commissions are defrayed partly by a special tax in the nature of a 
severance tax, amounting to 1.3 per cent of the stumpage values of the 
timber cut. Ninety per cent of the amount collected in this way is used 
in the province in which it is collected, and 10 per cent goes to make up 
a central fund for the whole country. In addition, the forest commis- 
sions receive appropriations from both the provinces and the government. 
The total income of these commissions both from tax and from special 
appropriations is about $440,000. 

Education.—Sweden, since 1828, has had a college of forestry, which 
in 1915 was reorganized and provided with magnificent buildings and 
equipment. The college is located on the outskirts of Stockholm. This 
institution is for the training of higher forest personnel. There are seven 
other forest schools in different parts of the country for the training of 
the lower forest personnel. A unique forest school is the Erickson Insti- 
tute of Forest Management and Sawmilling in Hernosand. This institu- 
tion, intended chiefly for forest sawmill operators, lays stress upon log- 
ging and milling. 

Forestry Associations.—There are several associations engaged in 
the promotion of forestry, the most important of which is the Swedish 
Forestry Association, founded in 1902. It issues numerous publications 
of a technical and popular nature. Another organization of importance 
is the Association of Forestry in Norrland, the chief object of which is 
forest propaganda. There are also several smaller associations working 
for bettex*forest management in southern Sweden. 

Probable Future.—Sweden, Russia, and Finland are the only coun- 
tries in Europe which still have large supplies of timber for the needs 
of the world. Having abundant forests, together with effective forest 
laws which safeguard their perpetuation, Sweden will continue to play 
an important part in the international timber trade. ‘There are still 
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large areas in northern Norrland chiefly of pine, the bulk of which is 
owned by the government, which will be a source of sawlog material. 
In the rest of the country, however, the pulp industry will take prece- 
dence over the lumber industry. Since the pulp mills are controlled 
wholly or in part by the lumber mills, they can easily change from one 
industry to the other when conditions warrant. The small size of the 
timber, however, and the great demand for pulp and paper make the 
further expansion of the lumber industry doubtful. For the next 5 or 10 
years one may count on an annual lumber export from Sweden of 
1,800,000,000 to 2,000,000,000 feet; board measure, if the foreign markets 
can absorb such an output. The only serious competitor of Sweden is 
Russia. Unless Russia can increase her imports materially over the pre- 
war figures, Sweden will be able to hold her present markets. 
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SWITZERLAND 


Forest Area.—The total area of Switzerland is 10,200,000 acres. 
Of this about 2,320,000 acres, or 22.7 per cent, is under forest, 
5,312,500 acres, or 52.1 per cent, is used for agricultural purposes; and 
2,567,500 acres, or 25.2 per cent, is classed as unproductive—that is, 
occupied by glaciers, snowfields, lakes, streams, rocks, railways, and 
buildings. There are, therefore, only 7,632,500 acres of productive soil 
in the entire country. The proportion of unproductive to productive 
area varies greatly in the different cantons; for instance, in Uri over half 
of the land, or 55.6 per cent, is unproductive; in Valais, 45.1 per cent; in 
Grisons, 40.6 per cent; Glarus, 35.1 per cent; Tessin, 33.2 per cent; and 
Basel (city), only 3 per cent. 

The forested area of Switzerland in relation to the total area, by 
cantons, is shown in Table 176. 

The area of forest per capita varies greatly, depending on the manner 
of life of the people, the general state of progress of culture, the avail- 
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ability or lack of substitutes for wood for heating purposes, etc., and 
the region. For instance, the canton of BAle-Ville has the densest popu- 
lation, 15 inhabitants per acre and 0.01 of an acre of forest per inhabitant. 
Geneva has a population of 2 per acre, and 0.05 of an acre of forest per 
capita. In Zurich there is one inhabitant per acre, and 0.25 of an acre 
of forest per capita; while Grisons has 0.06 inhabitant per acre and 2.79 
acres of forest per capita. The average for Switzerland as a whole 
is 0.36 inhabitant per acre and 0.62 acre of forest per capita. Table 177 
shows in round numbers the fluctuations in these figures from 1870 to 
1910. 

The forest area of Switzerland is shown to have increased, but 


TasLe 176.—Forest Arra IN RELATION TO Tora, AREA 


Ratio of 
Canter Total Forested forest to 
area area 

total area 

acres acres per cent 
LAWEOYG) I gid tea 2 to OR EE, RD Rea Pane ae 427 ,088 117,868 27.6 
TEXSIITIS cece age cre ye a tan en Og og en omg 1,700,229 440 , 757 25.9 
NQUCORI eres asia OM wk eet aca 368 , 596 87,601 23.8 
[Lil arate etata Sics ant tte eee ae Nee tea gt 265,372 38 , 357 14.4 
CLV ret ae ee eee eg ee Ron eG Re, 224 , 274 46,614 |° 20.8 
Ue erwalden caeten ea i EAM Se no 121,746 38078001 oes 
INTC Weal Gin wie we isey ens eer 67,866 17,045 25a 
Glarus... <..- EE AN ARR ER ANE SHE 169,076 25 ,024 14.8 
TESTER, ge Deis Baas RAVE ee ene an Pop ao ee 59, 297 12,921 21.8 
EID OUL Se nee eee Am ames 412,759 90,491 21.9 
OKOVKELUI TS) 2 ee Ath ar A AEM Pk cme MER Ah eae CCA no 195 ,476 72,606 Syf oil 
Basel, town (Bale-Ville).................... 9,156 924 10.1 
Basel, country (Bale-Campagne)............ 105, 462 36 ,652 34.7 
Schalthalisenaeey prats sree My ae rar ends 73,636 30,043 40.8 
Appenzell, Outer Rhodes................... 59,895 14,531 24.3 
Appenzell, Inner Rhodes...............5.... 42,630 9,119 21.4 
Stag Grol eee es ger etn veh rs Orbe tet ee 11 ORE: 497 ,376 109,670 22.0 
Craubuncdena(Grisons)asees oe oe eee Oe 1,757 ,035 362,146 20.6 
ANSITON Te aap aie cch neo co auth oiryoeecitg ere as ee 346 , 647 113,790 32.8 
MONUIn PAU cet acter tome e tk oihe eran te Grane 248, 425 46 ,572 18.8 
Bbesstrn(PRiChh@ he on sencee ty Wooton eomncaae ence ees 694 ,917 156 , 704 22.6 
VERIO Ne gl tes eo crenigs eR Pere gree oes oes Cao een 793, 458 209 , 147 26.4 
WEEN a Beet nh bia ete sare ok ae 1,293 ,094 198 , 736 15.4 
INGHIC Hohe louse eat ete Homer tne sere 197,501 60 , 520 30.6 
PCTCV ARE Ue eRe ae Trea ent ech ean ee 69,681 6,328 9.0 
Rota ecs eee ee ER re cme ae Ons 10,200,692 | 2,342,239! 23.0 


1The total area given here is slightly greater than the figure used elsewhere in 
this discussion, being based on more recent statistics. 
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not in proportion to the population, so that the area per capita has 
decreased. 

Character of Forest.—Switzerland is divided naturally into three 
principal climatic and topographic zones, which show marked differ- 
ences in the character of their forest vegetation. These are the Jura 
region, the plateau or hill region and the Alps region. The Jura region 
contains mixed broadleaf and coniferous forests. Beech is one of the 
most important species in these stands, preserving the soil from drying 
and serving as a shelter for more exacting species, such as ash, maple, 
fir, and spruce. Beech is nearly always mixed with Scotch pine on 
southern slopes. The latter does not occur in extensive tracts, but is 
to be found throughout Switzerland. Fir and spruce, more exacting 
trees, are found on fertile northern slopes, although they also occur in 
important stands on the lower terraces of southern slopes, especially 
where there are glacial deposits. Oak also has a preference for those 
warm, fertile sites. Fine specimens of oak are found in the Jura of 
Schaffhausen at an altitude of 2,300 feet. Other valuable species of this 
region are maple and ash, while sorbus and yew occur more rarely. 

The plateau region is the natural stronghold of broadleaf species. 
The original forests of this zone consisted of oak, beech, ash, hornbeam, 
maple, linden, alder, poplar, and willow, with a slight admixture of 
white fir and Scotch pine. At the present time spruce occupies an 
important place, having increased within the last century at the expense 
of oak and fir. 

Spruce and fir increase rapidly in quality in the Alps region. They 
are at their best and form the dominant species along the north edge of 
the Alps. Spruce alone is found at an altitude higher than 5,000 feet 
above sea level. Larch, mountain pine, Cembran pine, and Scotch pine 
also reach their maximum development in the forests of the Alps. The 
latter species occurs mainly on slopes south of the foehn regions (Reuss 


TaBLE 177.—F.Lucruations In Forrest ARBA 
-_-_oOoOO ees 


Per capita 

Year Forest area Population forest 
area 

are AES ei Eb eet a se ee 
acres acres 
TSO. e shiva hate ter etme ta Feige our i ae? tea 1,896,960 2,655,000 0.71 
A ere Pe a Ph, eee 1,934,010 2,831,000 0.68 
LSU hiss sie Src Re ay oe ee 2,037,750 2,918,000 0.70 
TOO is 2s oe catia ole arn Omen, Ware ee 2,114,320 3,315,000 0.64 

1910 


srs :.6'i(e SbaLs ial alan pee PeROnOME SU Me Renate peeR EERE 2,218,060 3,742,000 0.59 
ee ee ee eel 
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valley). Beech is fairly well represented in some places, and chestnut 
grows in unmixed coppice in southern Tessin. 

The proportions of coniferous and broadleaf species in the forests of 
Switzerland as a whole are approximately as follows: 


Percent 
OIE SOU Freon tice Ge the os i Rate cpio or te ena Gee 70 
DR CO tre Mane te EM Set, Ge Vek) nae Gene 40 
I ere copter ae NEN PA an ch RO ae he, Ue te ey 20 
dame Marchiyieke= nearer hte vide aa ron c ee eee 10 
Broadleabisras vee ween: eecar eoe i Hee 30 
Beechice ter ore re ciers acai yy Woteiat ba Mi that ome ee 25 
OakFashemapleralderdoinch sear er iene eae ae 5 


Of the total forest area possibly 20 per cent, or 464,000 acres, is in 
the Jura region; 25 per cent, or 581,000 acres, in the plateau region; 
and 55 per cent, or 1,275,000 acres, in the Alps. Three-fourths of the 
Swiss forests are thus to be regarded as mountain forests. 

Character of Ownership.—A very small proportion of the public 
forests of Switzerland is owned by the Confederation—only about 104,400 
acres, or 4.5 per cent of the forest area. Of the rest, 1,577,600 acres, or 
68 per cent, belongs to the cantons. The remainder, amounting to about 
638,000 acres, or 27.5 per cent, is owned by private individuals. Public 
forests form, therefore, nearly three-fourths of the forest domain of 
Switzerland. This fact is of the greatest importance for the communes 
from a financial standpoint, since the forest is in many cases their prin- 
cipal or only resource. 

The separate regions or cantons of Switzerland show marked differ- 
ences in the distribution of ownership, as in other respects. The cantons 
of Schwyz, Glarus, Zug, Bale-Ville, and Tessin have no state forests at 
all, and there is a very small proportion of such forests in Uri, Lower 
and Upper Unterwalden, Bale-Campagne, Appenzell (Inner and Outer 
Rhodes), Grisons, Valais, and Geneva. State forests are to be found 
chiefly in Bern, Vaud, Freiburg, Aargau, Neuchatel, and Schaffhausen; in 
the latter canton they comprise 19.7 per cent of the total forest area. 
The communal (and corporation) forests are also unevenly distributed. 
In Valais they are important, forming 94 per cent of the total forest 
area, while in Geneva they occupy only 7 per cent of the total. The 
same is true of private forests, which are represented by 76 per cent in 
Lucern, 52 per cent in Zurich, 10 per cent in Grisons, and only 6 per 
cent in Walais. 

It is regarded by authorities as a fortunate circumstance that the 
forests of the mountain regions are public, since they are much more 
likely to be preserved than they would be if privately owned. This is 
most important in places where the forests serve as protection against 
erosion and other disasters. 
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ized cutting. Much damage had already been done, however, the effects 
of which will be felt for many years. 

The situation in the public forests fortunately is better. Stricter 
supervision is possible, and cutting can be so regulated as not to exceed 
the annual growth. 

Imports and Exports.—Before the war, the average annual import 
of wood into Switzerland was about 24,000,000 cubic feet, of which 70 
per cent was timber and the rest fuel. In the year 1913 Germany fur- 
nished the greater part of this import, or 48 per cent; Austria-Hungary 
followed with 31 per cent, these two countries together furnishing 
almost four-fifths of the total import. It is therefore interesting to 
note the change which the war produced in this respect. During the 
years immediately preceding the war, and including part of 1914, the 
import of woods decreased and exports remained practically stationary. 
But from 1914 to 1916 Switzerland became a wood-exporting country. 
The excess of import over export in 1914 amounted to $3,904,390, while 
in 1915 export exceeded import by the amount of $1,721,560. From that 
time on the excess of export over import increased in value, and in 1918 
it was more than triple the highest excess of import ever known. Begin- 
ning in 1917, and continuing through 1919, there was a general downward 
trend in the volume of export of wood and wood products. Meanwhile, 
imports of wood merchandise of all kinds increased. 

Table 179 summarizes the amount and value of imports and exports 
of wood and wood products (charcoal and paper pulp) for 1911 to 1918, 
inclusive. 


TasLe 179.—Imports and Exports, SwitzERLAND 


—_———— 


Imports Exports 
Year 
Metric tons Value Metric tons Value 
1 OM ea eke. pesmeritade vetted 499,290 |$ 9,993,540 69,967 /$ 1,872,100 
LOT Zinger ragerta vee Mice craters 487,456 | 10,279,180 69,873 1,893 ,330 
NOU Sisters le eetel cto cesta are 420,329 8, 733,250 80,141 2,117,210 
LOLA Tecan opetencrctid aes ttcks 315, 009 5,724,380 - 73,592 1,819,990 
IESG eacentotens rises We od toniGare 152, 589 3,607,170 223,117 5,328,730 
LOUGS te Gee ee ae ee 141,709 4,705 ,340 527 , 261 15,509,480 
LOLI s biisansdet cetera tate 79, 242 3,773,150 421,797 16,740,820 
LOLSE a Nokia Rees 55,616 4,527,780 348 ,875 25,365,990 


—s 

That Switzerland is rapidly returning to the status of a wood-import- 
ing country is shown by the fact that during the first three quarters of 
1919 the excess of imports over exports was 6,596 metric tons. It is 
interesting to note that Germany furnished 50 per cent of the imports into 
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Switzerland during 1911-1918; other countries furnishing wood were 
Austria-Hungary 17 per cent, Sweden 13 per cent, Spain 10 per cent, 
France 6 per cent, Italy and Russia each 2 per cent, and some other 
countries less than 1 per cent each. 

Wood-Using Industries.—In the year 1905 a census was taken of 
all the agricultural, manufacturing, and commercial industries of Switzer- 
land. The following data on wood-using industries of the country are 
taken from the reports of that census. 

The most important wood-using industries of Switzerland, together 
with the number of establishments and the number of persons employed 
in each, are summarized in Table 180. 


Taste 180.—Woop-Usine Inpustries, SwitzERLAND 


Number of Number of 


} 
ry | crab | emcee, | entbln- | Nomber of 
| ments ments 
Sawing...... | 1,900 5,899 Tarnng: 5. 3: 585 1,260 
Felling...... 112 246 Cooperage...... 2,111 3,193 
Treating... .| 23 212 Pulp and paper. 53 4,153 
Carpentry...) 3,951 13,316 Vehicles........ 3,426 5,838 
Parquetry.. 130 ee 
Joining...... 7,203 23 ,821 fi 5 Beekeeper, 20,094 59,444 


According to this report, wood industries comprised 15.4 per cent of 
all the industries of the country, and employed 9.5 per cent of the 
industrial population. 

The table given below contains a summary of the amount of wood 
consumed annually by wood-using industries: 


Kind of material 


66,580,213 
6,252,865 


537 ,972 
620 ,398 


16 ,058 , 500 
2,037,163 


92,087,111 
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Most of the sawmills of Switzerland (79 per cent) are run by water 
power; electricity takes second place as a motor force, followed by gas, 
petrol, benzine, etc. Steam power is used in only 355 establishments. 

Forestry Laws.—Three-fourths of the forests of Switzerland are 
regarded at the present time as protection forests; that is, they are 
located in the basins of torrents, where they serve to lessen the harmful 
effects of runoff, or they afford protection against avalanches or against 
severe climatic conditions. Since the maintenance of such forests is 
conceded to be essential to the general welfare, federal laws have been 
in force since 1876 which forbid cutting except with the consent of the 
forest administration, and as a rule clean felling is forbidden altogether. 
The effect of these provisions has been very satisfactory, the area of 
protection forests has been maintained and increased, and the people 
have in general been well disposed toward the matter; so much so that 
in 1897 a popular vote extended the application of the idea of “protec- 
tion forests” to include not only the Alps, but also the Jura and some 
portions of the plateau region. 

The remainder, the non-protection forests, were not under the super- 
vision of the Confederation until 1917. The war caused the situation 
to be changed, and the Federal Council, exercising its full powers, decreed 
(February 23, 1917) that these forests should be provisionally regarded 
as protection forests, and subject to the laws governing such forests. 

Forest Management.—Of the 1,682,000 acres of public forests in 
Switzerland, 1,537,300 acres, or 91.4 per cent, are covered with high 
forest (Hochwald, futaie). The high forest régime may be said to be 
applied to the great majority of the public forests of Switzerland, and 
methods of treatment range from clean felling to selection cutting, in all 
possible variations. Composite coppice covers about 59,000 acres, or 3.5 
per cent of the total, and simple coppice 85,700 acres, or 5.1 per cent—a 
total area of 144,700 acres under coppice. 

It is difficult to give accurate data on methods of management in 
private forests, for in many cases all systems are represented. There 
are certain advantages in the simple coppice which commend themselves 
to private owners. It is easy to handle and gives a constant annual yield 
with small outlay of capital. Moreover, most of the private forests of 
Switzerland are located on fairly level areas, suitable to this method. 
Hence it may be supposed that it is in more general use in private forests 
than other systems, although no reliable figures on this point are 
available. 

The Forestry Movement.—The most influential association is the 
Schweizerischer Forstverein, organized in 1843. At the instigation of the 
Schweizerischer Forstverein a forestry department was added to the 
Federal Polytechnic School in 1855. The purpose of the forestry depart- 
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ment is to furnish professionally trained men to manage the forests of 
the communes and cantons. Candidates for certificates from this insti- 
tution are required to devote seven semesters to the study of theoretical 
forestry, in addition to one and one-half years of actual field work. 

The Schweizerischer Forstverein also organized an investigation of 
the high mountain forests during the period from 1858 to 1862, and in 
1874 succeeded in having inserted in the federal constitution a provision 
(Article 24) transferring to the Confederation the right of supervision 
of waters and forests. This supervision extended only to the forests of 
the higher mountains; but the federal forest law of March 24, 1876, 
based upon the new federal constitution, laid a broad foundation for the 
development of national and cantonal forest legislation. 

In March, 1885, also through the initiative of the Schweizerischer 
Forstverein, a central forest experiment institute was established by 
federal law. The forestry exhibit at the National Exposition in 1883 
had shown the great economic and protective importance of the forests, 
and had thus opened the way for the introduction of experimental work 
in forestry. The institute, founded in 1888, has abundantly fulfilled 
the expectations of its founders. It has rendered important service in 
laying a firm foundation for future work in forestry. Scientific research 
during the last 40 years has given a decided impetus to the forestry 
movement. The station has a large experimental garden, and all com- 
munal and cantonal forests are open for scientific experiment. There 
are also about one thousand experimental plots scattered throughout the 
cantons. The services of the station are available to private forest 
owners for advice and help in managing their forests. 

The station publishes a report called “Mitteilungen der schweizerischen 
Zentralanstalt fiir das forstliche Versuchswesen.” National forestry 
periodicals are the “Schweizerische Zeitschrift fiir Forstwesen” and the 
“Journal Forestier Suisse,” both published at Bern. 
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CHAPTER III 
THE FOREST SITUATION IN ASIA 


AFGHANISTAN 


Forest Area.—The land area of Afghanistan is 157,000,000 acres. 
Afghanistan has been called the “country of stones and rocks.” The 
largest part is mountainous, and the dominant mountain system is the 
Hindu Kush. Although the forests are unexplored, the land occupied 
by tree growth may probably be placed at about 1.5 per cent, or 2,352,000 
acres. With a population of 6,380,500, this is 0.4 acre per inhabitant. 

Character of the Forest.—The forests are confined to the mountains, 
chiefly Safed-Koh, which is an offshoot of Hindu Kush. Along the main 
range there is a coniferous belt extending from 6,000 to 10,000 feet in 
altitude. The conifers forming the principal forests are deodar (Cedrus 
deodara), fir (Abies excelsa), several pines (Pinus longifolia, P. pinaster, 
P. pinea), larch, and yew. Below the coniferous belt, at an elevation of 
less than 6,000 feet, there is a belt of hardwoods—walnut and oak mixed 
with alder, ash, juniper, and several other species. Still farther down, 
to 3,000 feet, are wild olive, acacia, mimosa, and jujube (Zizyphus). 
The conifers form about 30 per cent of the forest. Scattered over the 
plains of the Kandahar tablelands are leguminous thorny plants. 
Among the principal cultivated trees are walnut, myrtle, poplar, ash, 
and occasionally sycamore. On the whole the vegetation in the lowlands 
is similar to that of British India, and in the uplands it is like that of the 
temperate regions of Europe. One of the characteristic plants is Narthex 
asafetida, which occurs abundantly in the high and dry plains of western 
Afghanistan, especially between Kandahar and Herat. It yields a gum 
resin of asafetida which is exported to India. There are no trustworthy 
trade statistics for Afghanistan. The consumption can not be more than 
5 cubic feet per inhabitant. There are practically no exports or imports 
of wood, therefore the annual cut must be about the same. 


ARABIA 


Arabia, including the Kingdom of Hedjaz, occupies an area of ap- 
proximately 76,800,000 acres. For the most part it is a treeless country. 
Forest vegetation of any kind is found only in the Kingdom of Hedjaz 
and in the principalities of Yemen, Asir, and Oman. A great part, prob- 

350 


TROPIC. OF CANCER, 


FORESTS OF ASJA MINOR, 
PERSIA AND AFGHANISTAN 


LEGEND 
(aD rewrerare HAROwoOONS 
GHB conirers 


5 Mixeco TEMPERATE HARD: 
WOODS, AND CONIFERS: 


BE TroricaAL HARDWOODS 


MILES 


ARs : ee 


a a. ow *d, 


Ag 


, <p ner ae 
i ee GR ee 


THE FOREST SITUATION IN ASIA 351 


ably one-half, of Arabia is still unexplored. From what is known, how- 
ever, the forest vegetation may be placed at 1.5 per cent of the total land 
area, or about 1,150,000 acres. With a population of five million, this 
makes only 0.2 acre per person. Most of the hardwoods are tropical 
species such as fig, tamarind, and carob. Of the conifers, juniper is found 
on the higher slopes of Jebel Sabor near Taiz, forming an extensive 
forest and growing to a large size; it is also found in the range overlook- 
ing Wadi Madin, 50 miles west of Aden. Considerable forests are said 
to exist in Asir, and on the Tahama Range in Midian. Tamarisk is 
found everywhere in the broad sandy wadi beds. In cultivated uplands 
Zizyphus jujuba (Jujube) grows to large sizes. It grows more slowly 
than tamarisk but yields better timber. 

If the large amount of desert is excluded and the forest areas are 
considered by principalities, the forest resources of Hedjaz, Yemen, 
Asir, and Oman compare favorably with those of Syria and Palestine. 
The most heavily wooded province is probably Yemen, which includes 
fairly large stands of juniper, while Hedjaz comes next. By countries 
the land under forest may be estimated as follows: 


TaBLe 181.—Forest Arga, ARABIA 


Country Acres 
450,000 


200,000 


Total. ...| 1,150,000 


Very little of this, however, is forest in the strict sense of the word. 
All the other principalities, Nejd and Hasa, Jebel Shammar, Aden, and 
Koweit, are practically treeless. 

Yemen is a small province at the southwest corner of the Arabian 
peninsula. The strip near the coast is barren, with a few oases. Toward 
the east, at the edge of the tableland with local mountains exceeding 
10,000 feet in height, there is greater rainfall and therefore a larger forest 
area. Conifers occur there. 

The tree*hat could be grown to best advantage in Yemen is the white- 
flowered mimosa (Acacia albida). It does well in the highlands between 
4,000 and 9,000 feet. Besides its value as firewood, it is a useful timber 
tree, supplying knees and ribs for boats. In the low land tamarisk is 

the most suitable tree. Jujube tree (Zizyphus jujuba) is also grown 
among the foothills up to 4,000 feet. 
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Asir, like the Kingdom of Hedjaz, has for an eastern boundary a 
rugged mountain belt with well-watered and fertile valleys. The slopes 
of the mountains are covered with forest and in the valleys are date 
palms and coffee trees, the products of which are known throughout 
the world for their quality. 

Hedjaz lies between the highlands of the plateau of Arabia and the 
Red Sea coast. The name Hedjaz means barrier, and refers to the 
wall of high mountains on the edge of the tableland where most of the 
forests are found. 

The wood consumption of Arabia is probably not over 5 cubic feet per 
inhabitant. Imports of wood are relatively small, and the annual cut is 
about the same as the consumption. Any increase in consumption will 
necessarily depend upon imports. 
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BRITISH EAST INDIES—BORNEO 


Forest Area.—North Borneo lies directly south of the Philippine 
Archipelago and at no great distance from the Islands of Mindanao and 
Palawan. The area of the State of North Borneo without Sarawak and 
Brunei is approximately 19,840,000 acres (31,000 square miles). The 
total forested area at present is estimated to be 19 million acres (96 per 
cent of land area). Of this probably 13 million acres carry commercial 
forest. With a population of some 258,000 (1921) this represents a for- 
ested area of 74 acres per capita. Because of the geographic proximity 
of North Borneo to the Philippines most of the important species are 
closely related to, or identical with, those of the Philippines. Some 
species, however, such as billian (Eusideroxylon zwageri) and Borneo 
camphor (Dryobalanops spp.), are found in abundance in Borneo, but 
only rarely or not at all in the Philippines. Recent explorations by the 
Forest Department of British North Borneo have shown that there are 
vast forest areas of excellent timber easy of access from the sea and 
suitable for modern steam methods of logging. 

Sarawak has a land area of 26,880,000 acres, of which 80 per cent, 
or 21,500,000 acres, are probably wooded. With a population of 600,000 
this makes 35.8 acres per inhabitant. Although timber in Sarawak is 
one of the most valuable products, little is exported except billian from 
the River Rejang. The most important timbers are billian, medang 
(several trees of the Lauraceae family), meranti (several species of 
Shorea, with soft wood), and kapor, or Borneo camphor (Dryoba- 
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lanops spp.). Except near the banks of the rivers which have been cleared 
by the natives for farming purposes, the whole of Sarawak is thickly 
clothed with timber. 

The total forest area of British Borneo is in the neighborhood of 
40,500,000 acres. This is 82 per cent of the total land area and 45.5 
acres per inhabitant. (Table 182.) 


TaBLE 182.—Fornmst AREA, BorNEO 


State Land area | Forest area eo Population ne 
cent capita 
a Lat acres acres acres 
North Bomedice..c oc ject oe 19,840,000 | 19,000,000 | 96 258,000 | 73.6 
Brunei gee aw eek. cae ean ee 7drst51 05 U0 0.0 attacker pass aevalls win terdec S27 O00. Renee 
NSE WAKO, eet dea easter, et eae 26,880,000 | 21,504,000 | 80 600,000 | 35.8 
potas mentee ose aA acwte 49,280,000 | 40,504,000 | 82 890,000 | 45.5 


Character of the Forest.—The character of the forests of the interior 
is as yet unknown. The forests of the northern and eastern coasts con- 
tain the most valuable stands of timber. Lowland forests close to the 
banks of tidal rivers do not, as a rule, contain as heavy stands as are 
found farther inland on rising land where the drainage is better. The 
finest forests are found on the mountain slopes and on rolling land 
between the central mountain ranges and the sea. There is an extensive 
dense forest following the coast line for 150 miles in the southeastern part 
of British North Borneo and a smaller forest belt exists along the north- 
eastern coast. The average stand per acre may run as high as 2,000 
cubic feet. The close relation of Bornean forests to those of the Phil- 
ippines is shown in Table 183, which gives the average stand per 
acre and percentages for the important species of Borneo and for identi- 
cal, or closely related, species in the Philippines. This average is based 
on actual measurements of 5,420 acres in Borneo and 4,365 acres in the 
Philippines. 

It is noteworthy that the five species of the dipterocarp family, 
which occur in quantity in both countries, make up 66.2 per cent of the 
stand in Borneo and 63.3 per cent of the stand in the Philippines. Of 
these fivestrees all except selangan batu (Philippine yacal) have rela- 
tively soft wood. Tanguile (Shorea polysperma) occurs in the Philip- 
pines in much greater abundance than in Borneo, while kapor (Dry- 
obalanops spp.) is not represented in the Philippines. Both of these are 
also “softwoods,” but not in the sense in which the term is used in trade, 
applying to pine, spruce, larch, and other conifers. The commercial 
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woods of North Borneo are “hardwoods” in the sense recognized by the 
trade in temperate regions. Although the number of species represented 
in the forests of Borneo is very great, the number which occur in suffi- 
cient quantity to be of commercial use is relatively small. The diptero- 
carp family furnishes much the largest part of the commercial timber 
of Borneo. Seven of the ten most abundant commercial woods, and 60 
per cent of the volume of trees over 16 inches in diameter belong to this 
group. 

Exports and Imports.—The export trade in Borneo timber reached 
its maximum in 1913, when 1,565,989 cubic feet of logs and 162,150 cubic 
feet of sawn lumber were exported, valued locally at $480,654. Since 
1913 the export trade has fallen off, owing largely to lack of tonnage, 
but there is every prospect of decided increase in the exports. In the past 
over 90 per cent of all shipments have gone to Hongkong, and 62 per 
cent of shipments of sawn timber have gone to either Singapore or Lon- 
don. Borneo timber practically dominates the Hongkong market, and 
as Hongkong has been able to absorb the greater part of the output there . 
has been little attempt to place the timber elsewhere. (Table 184.) 

Lumber Industry.—Although logging operations have been carried 
on in North Borneo for 35 years, a relatively small area of timberland 
has been cut over. Steam logging was introduced only recently. As a 
rule, an area is abandoned when the timber within two or,three miles of 
the river has been cut. The logs are generally loaded off directly into the 
water, bound into rafts of 4 to 6, and floated and poled with the out- 


TaspLe 183.—ComposiTION oF ForEsTs IN BORNEO AND PHILIPPINES 


— Stand per) pe, Stand per Per 
pecies acre in acre in 
Borneo ae Philippines con 
cu. ft. cu. ft. 
Serial (SOE: BPs) ee were trates tell rere tans 554 | 30.7 490 20.5 
Kruin (Dipterocarpus spp.).... 0.00... 055 265 | 14.7 471 19.7 
Urat mata (Parashorea spp.)..........5- 189 10.5 413 Lice 
Selangan batu (Shorea, Hopea, and Isop- 

LENA BD Ds) eee is SOG ae Reece ecrers 114 6.3 73 3.0 
Kapor (Dryobalanops spp.).......0..++5+ 109 6.0 | Not represented 
Selangan kacha (Shorea spp.)........... is 4.0 66 2.8 
Billian (Husideroxylon swagert).......... wa 4.0 | Not represented |...... 
Mengaris (Koompassia excelsa).......... 70 3.9 rare, ||it# cae 
Identified species of commercial value not 

occurring in large quantities........... 158 8.8 446 18.7 
Unidentified and miscellaneous species. . . 200 11.1 430 18.0 

Total... he eee ee 1 g0g a re ees 


355 


THE FOREST SITUATION IN ASIA 


“JOUIRTTA SI BIIVN ¢ 


“‘Yeloyy nye UesuvTeg st Oftny ; 


eee eee 


9° 8E9‘SFF‘T €8°8h0‘8ZL‘T 9F 329‘ E99‘ TSETSOCSSSTe” es | ese he ees o9ulog 

cr ser‘cig uMeg qWON Ysyug [eI0y, 
9° 208‘ 208 ‘¢ S#0T 2 7 ; 
2° 08% LLT/6° 206° TLS °T|* ZO‘ OST ‘Z9T|T8 868 ‘S9eT\""*** ZI 060‘ FET|PE SES‘ 60S‘T|"*** TO COLSECT9. SOE TOPs Lees 2 eee T?70.L 

00982‘ ot joo 0°e6z‘T Py a ee *-l09:82¢ gt ccc 00°016 et [occ 7 a Wane (wspaoxa 
DisspauULoo ¥ ) SLIvSUdTT 
02°290‘01 et [occ O° 1L2‘T er [orcs 02°008'Z et fcc 0g 9¢e'z ra oc ertfe ft Suranwe yy 
0& S01 ‘OT Se Go O'ZLE'Z a ooo OF 001 ‘T et [occ 06 Shar PL ccc oo6e'e ttc ease NT 
0S S18 ‘ZI AG) | a Tats 0'€66‘E Pia|\ tac owes 06° 260% Cis lee OL 'g19°E Say eg Ae a ¢ 601 ‘ES “(dds wnzyorq) iuerteyy 
0S FES ‘8ST eo De geet mes 0° 6S0‘E Css | eebeacaiia ata o¢ 6¢8‘¢ Gr lies ae ee 00°928°9 LAL] (apace aa OLOLr So te eee (ds nasoygs)) [ten 
13° S16 ‘6% G2 Me pe 9° FSF ‘ST 1 Re ge eae 00°¢60‘9 @I |00 TET Seka 4 OD ell ras ee T°96°¢ “(dds n2u0A) nyeg yesey 
1ee9e‘ee ot l9t0e‘% |o°919‘8 6 fcc 08 £88‘9T orc 16° G68‘¢ ot bocce Vt) nn *Sunt5 
06° ZIL‘9E 8 |9°F0E‘F |%°€2s‘6 OT |O¢ ZF9‘T j0z 289°6 it oe: Sees 00° ¥99‘F 6 |0F 680‘T |0°290‘9 “(dds vawoyg) ning eqo 

09° €88 ‘86 ral re 0'226‘2 8 J eal eG ee 00° F22 ‘LT 8 09° £2 00' #08 ‘9T 9 re ee ey 0°098‘S¢ 2.6, 0c a)\= es 6 ls-lelebs che “te Cdds 
DaLoyg) syoey uesuBlag 

TZ 902 ‘60T Z |$°608‘8 /€'LIh‘s L |08°62L‘8 |06°262‘ST 2 |IT'680‘°8 02° 160‘26 LAOS? 268s s102 988 Och | teatime **(dds ms 
-qUy) (NeQIET) Neqeatypy 
00° Zz‘ SOT 9 ee 9° 09F ‘SF 9 ee 00°222‘Z¢ 9 ee ey OF 00% ‘FF 8 see eee wees 0° 608 ‘Ea CW ek wes Wt ney er Wh pet seeeessofinyy 

G0 'S8E*LZ9 G |E°609‘ST |$°899‘ZFI G |06'SeS'L |IF' LLI‘SST G |01'990‘% |I€'S68 ‘6ST bv |0L° 26 0°'6c8‘FOT |” Se ae COs 

niaqjdosy pue ‘nedopy 
‘paloyg) nyeg uwesurlag 
SP SL9‘OST‘T] F |S°FIF‘O |o°S6F‘EST © |IT’ 29% 02° TE0‘STS - |0L SIP 16° 612 ‘F1E Lai fe fas cae 3°288‘09E | (dds snd.vo0/aj3d2q) uss 
TI 692‘9Z8‘T] € |8°022‘°6E |9°8Fs‘EEs Z IIL P28‘LF \00' 188‘ FLe € |08°EL41‘F9 108° 62z‘89% @ |0€'206‘89 |Z 68T‘oss | (dds sdouvpngohuq) 10dey 

TZ’ 9‘gse‘l| 3 |¢°6zE T SES ‘8s F |06°S0d OF 886 ‘FIE @ |Il O61 0& 769‘ TSE LE |0€° 206 TeGESSTEE alee ae eee (Labonz 
uopixosapsng ) welt 

TI e00‘20F‘T] TI |0'88%‘26 |¢°329‘FSE I |00°88F‘96 |OF $29‘08E T |02°200‘22 |00°9FS ‘ETE G |IL'e26‘cr |b E9c‘6e | Rake eee (‘dds 
Uonsa “yf “na yona “yfona wf na ‘Wf “ne ‘Uf ne Uf no ufono valoyg) (eXke@Ies) YetIeg 

JepIQ| uMeg ss0T Japi1O| uMeg 830T Japi9Q| uMeg “S807 JapiO| uUuMByg 830T 
[e101, hoon jo oureN 
racy S16. PI6I ST6I 


OUNUOG HLYON HSILIUG WOUT ATANIT, AO SLUOAXY—'FST AAV, 


356 FOREST RESOURCES OF THE WORLD 


going tide to lighters farther down the river. As 50 per cent of freshly 
cut Borneo timber sinks, it is necessary to provide floaters for the heavier 
species. 

Minor Forest Products.—The aggregate value of the minor forest 
products often exceeds that of the timber produced by the forest. The 
principal minor products in British North Borneo are: firewood, rattan, 
palms (other than rattans), gums, oils, rubber, gutta-percha, tanbarks, 
dyestuffs, fibers, incense woods, fruits and other food from the jungle, 
and medicinal and poisonous plants. They are usually collected by 
natives and sold to small Chinese traders. Where these products are col- 
lected from the public forests for sale, it is usually considered that a rev- 
enue tax of 10 per cent of the market value is fair. In the early days of 
the state minor products made up nearly 50 per cent of the total value 
of the exports. As commerce developed, the minor forest products became 
relatively less important. In 1915 the combined value of the timber and 
minor forest products was only 20 per cent of the total value of the 
exports. For a period of 31 years from 1885 to 1915, inclusive, minor 
forest products made up about 15 per cent of the total exports. 

The Probable Future.—The investigations made by foresters in 
the Philippines and other tropical countries show that the tropics are 
becoming more and more a source of hardwoods for the world markets. 
Some tropical regions will become practically independent of foreign 
supplies and will furnish their next-door neighbors with all the timber 
they need. This is becoming true of the Malay and Philippine archi- 
pelagoes. The resources are abundant, and with some care can be made 
inexhaustible. A start in utilization has been made in both the Philip- 
pines and Borneo, which place their “ordinary timbers” in outside mar- 
kets. British North Borneo has been exporting construction timbers as 
well as the rare hardwoods ever since 1881, and just prior to the war was 
successfully placing the softer but well-colored woods on markets in the 
United Kingdom and Australia. In 1913 the Government of British 
North Borneo decided that forest resources were an asset which 
merited attention, and early in 1915 a definite program of forest explora- 
tion was inaugurated. By the end of that year the work had proceeded 
far enough to indicate that the timber of the state was one of its prin- 
cipal assets, and in 1916 the Forestry Department was definitely organ- 


ized as a permanent government institution and the work of exploration 
and development begun. 
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CEYLON 


Forest Area.—Ceylon lies entirely in the tropics, between 10° and 
6° north. The length of the island is 270 miles from north to south, 
and its breadth is 140 miles. It.is about 16,320,000 acres (25,500 square 
miles) in extent. The area covered by accessible merchantable forest 
is about 2,880,000 acres (4,500 square miles). This is merely an esti- 
mate, as no accurate figures are available. If the total forest area 
is considered, 80 per cent of the island is under forest. If, however, 
the actual workable forest area is considered, then only 10 to 1214 per 
cent of the total land area must be regarded as under forest. The classi- 
fication of land area is given below: 


Taste 185.—CuassiricaTIon or Lanp AREA, CEYLON 


EEE EEEEEIIEE IEEE 


Percentage 
Class Acres of total 

area 

Nenioulburalelan seeciesse prev ater sietsy sate cio etek eoketol= atakers sr sr 3,116,160 19 
Forests: : 

INierchantablemer wninrikseee ae eater ae apace ehenas sen 3,082,240 19 

Unprofitable or inaccessible. ...<..-...- 22+ +5 ese ee ees 9,948,800 61 

Meo taleOrest clan pace cee. ta eae vets eater taney Chota) 4 13,031,040 80 

CON ave e5) Bi eVe le as He Semen in io acca coeia old iomeuee eaeLeemncoroncra pn 160,640 1 

Gran datotal ete er eee ease aioe kk pee enrol s 16,307,840 100 


me 


Character of the Forest.—There are between 500 and 600 different 
kinds of timber trees on the island. Although the forest flora is very 
similar to that of British India, it contains a number of species peculiar 
to Ceylon. Three zones or types of forest are distinguished: 


1. The mountain zone 
2. The wet zone 
3. The dry zone 


~~ 


1. The mountain zone is that part of the island which is more than 
4,000 feet above sea level. It comprises the south central table land, an 
area of some 2,560,000 acres (4,000 square miles). The rainfall in this 
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zone varies from 75 to 200 inches a year. The forests above 5,000 feet 
have been reserved and no alienation of land is allowed. As a result 
of this regulation, which has been in force since 1874, there are reserved 
at present about 83,200 acres (130 square miles) of forest land within 
this type of forest. This is the zone in which the cultivation of tea 
and coffee has been greatly developed. Much clearing has been done 
for tea and coffee plantations and most of the best and largest tea plan- 
tations are in this zone. The value of these mountain forests is chiefly 
for water supply and prevention of erosion. As a rule the trees are short, 
crooked, and gnarled from continual winds and rainfall. Conifers, 
eucalypts, and Australian wattles have been planted to a large extent 
within the zone, and now they form in some places a characteristic feature 
of the forest. The most successful of these introduced trees are: 

Cupressus macrocarpa, C. knightiana, and C. torulosa. 

Pinus insignis and P. longifolia in Nuwara Eliya. 

Eucalyptus robusta, E. globulus, E. pilularis, E. siderophloia, and E. 
diversicolor. 

Acacia melanoxylon, A. decurrens, and A. dealbata. 

In the west and southwest of the island the mountain type of forest 
gradually merges into the wet type, and in the north, east, and southeast, 
it merges abruptly into the dry type of forest. 

2. The wet zone occupies the southwestern portion of the island and 
all of the foothills up to about 4,000 feet. This type of forest corresponds 
to the area of heaviest rainfall, 100 to 200 inches and over a year. The 
finest forests of the island are included in this zone. It contains many 
species of trees which are peculiar to Ceylon and more closely resemble 
those of Malaysia than of India. Because of the large number of species 
of dipterocarps, this zone is often called the dipterocarp zone. The diptero- 
carps are represented by such genera as Dipterocarpus, Doona, Shorea, 
Hopea, Balanocarpus, Vatica, and Vatera, all as a rule large and valu- 
able timber trees. Great inroads have been made into this type of forest 
by clearing for rubber, tea, cinnamon, and other plantations, As a result 
large areas of virgin forests have been cleared, and erosion on an immense 
scale has taken place with subsequent silting and flooding of the low-lying 
country and destruction of arable lands and other property. Vast areas 
of once valuable virgin forest land are now covered with bamboos, value- 
less scrub, or rank and useless grasses, 

3. The dry zone includes two-thirds of the island and nine-tenths 
of its forest area. It is divided into three sub-zones, namely, the arid 
zone, the dry zone proper, and the park country. The trees are of little 
commercial value, seldom reaching more than 30 to 40 feet in height. The 
forests contain only about 2 per cent of species that may be classed as 
valuable trees, although in a few parts the number of valuable species 
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may be as high as 12 or even 15 per cent. Much of this area has been 
still further reduced in value by fires and grazing. 


Character of Ownership.—The character of ownership of the forests 
of the island is given in Table 186. 


TaBLE 186.—CLASSIFICATION OF THE Forest AREA BY OWNERSHIP—CEYLON 


Ownership Acres BOR RETS 
of total area 
- Area belonging to: 
The state: 

Dedicated to timber production................ 2,698 , 240 20.7 
Otherslorest; cecpoaee ee nei tree a Ee A he 7,231,360 55.5 
ERO tae een cat a te ate Mee ows pe ent creas Shae 9,929,600 76.2 
Worporate bodies-ve ane ee en ee 2,996 , 480 23.0 
Rrivaterindividuals: emo Meer iene mina OTA 104 ,960 0.8 
MotalforestaKearc rinse eee ieee le Res 13,031,040 100.0 


As may be seen from the table, more than three-fourths of the total 
forest and waste land area is in state ownership, the remainder being 
owned chiefly by various religious bodies. The area in private owner- 
ship is practically negligible. There are some 5,120 acres of plantations, 
chiefly of teak in the low country, and of eucalypts, Australian black 
wattle, and a few conifers above 4,000 feet. 

Annual Growth.—The gross and net annual growth are given in 
Table 187. Most of the forest growth is in the less accessible forest. 

Annual Cut.—The annual cut for an average of 10 years amounted 
to 15,630,038 cubic feet, distributed as follows: 


Type of product Quantity 

(a) Ebony in log 3,638 cubic feet 

i (b) Satinwood in log 4,860 cubic feet 

@rowniforestss 0125 nee aes (c) Other timbers 822,570 cubic feet 
Firewood 14,798,970 cubic feet 

IMiMOrspYOGUCLS CCC ype etc eke eit erent 

Other foresh-lands Shes sama vec ansh epelte ers ths All products No accurate figures 

available. 


The cut is entirely for home consumption except in the case of high- 
grade logs of satinwood and ebony which are sold at the Central Timber 
Depot, Colombo, to various timber dealers for export. 
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Exports and Imports.—A summarized statement of the exports and 


imports is given in Table 188. They are the average for the 10 years 
1910-1920. 


TaBLE 188.—Averace ANNUAL Exports AND Imports, CEynon 


Exports Imports 
Difference 
Kind of timber epee 
Cu. ft. Value Cu. ft. Value — =Imports 


Round and square timber...) 50,170 | $43,957 | 366,642 | $229,920 | $—185,963 


Baw timber... ie can \ 13,782 7,559. |, et 96,228 
Other timbers............. (eee ees }175,020 19,800 | + 4,800 
eckier oq byte 436,880 | $82,339 | 542,262 | $257,279 | $—174,940 


This table of imports and exports refers to timber alone. The gross 
value of imports of wooden manufactures amounts to $1,045,451, while 
the gross value of exports of wooden manufactures is $758,032, making 
the net value of imports $287,419. 

The timber imported is principally in the form of tea and rubber 
chests, most of which come from Japan. 

Domestic Consumption.—Deducting from the annual cut the amount 
exported, 436,880 cubic feet, and adding the amount imported, 542,262 
cubic feet, the amount actually consumed by the population of Ceylon 
must be in the neighborhood of 15,735,420 cubic feet, or 3.4 cubic feet per 
capita. 

Forest Industries.—The largest forest industry is the manufacture 
of tea and rubber chests, 360,000 cubic feet of material being utilized 
annually in this industry. The total number of people employed, includ- 
ing dependents, is 94,900, and the actual number of workers is some 
70,000, almost all on part-time employment. Little machinery is used 
in the industry, the sawing being done by hand; it is largely in the 
nature of a village industry. 

Basket making and cane weaving employ a large number of people. 
About 5,500 are employed in furniture making, cooperage, boat building, 
and similap*trades. The collection of minor forest products generally 
employs 1,000 people. 

The Probable Future.—The forest situation in Ceylon is sum- 
marized in Table 189. 

It would seem that while the forests of Ceylon can probably 
furnish the island with fuel in perpetuity, the supply of saw-timber is 
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rapidly diminishing. It has been estimated that the supply of hardwood 
saw-timber may possibly last for another 10 years. The most critical 
situation, however, is regarding the softwoods, upon which the trade of 
the country entirely depends. If the supply of softwoods from abroad 
were suddenly cut off Ceylon might not have enough timber to satisfy 
the internal demand for more than six months. The situation is even 
worse in view of the fact that the forest capital is reduced annually by 
160,493 cubic feet of fine merchantable timber from sales of land for the 
cultivation of various commercial products. Even with proper forest 
management it will be a long time before Ceylon. can produce enough 
timber to meet its own needs, particularly of softwoods. 

The Forestry Movement.—Forest legislation in Ceylon is of very 
recent date. The forests were put under the control of a forest de- 
partment in 1905, by a law which declared all forest, waste, unculti- 
vated, or unoccupied lands to belong to the state. It established regu- 
lations for the protection of all government lands, for the declaration 
of reserves, for village forests, for the control of both crown and private 
timber in transport, and for the checking and punishment of forest 
offenses. The law still lacks powers over privately owned lands. The 
forest department of Ceylon urges as one of the necessary measures for 
forest production, the granting of power to the state over private owners 
whose irresponsibility and short-sighted action may endanger public 
interests. The revenues and expenditures of the forest department for 
the years 1911-1919 are shown in Table 190. 


TasLe 190.—Forrest REVENUES, CEYLON 


Net revenue 


Year Revenue Expenditures Surplus 
per acre 

1: CS Bt ee $ 563,099 $129, 106 $ 433,993 $0.16 
Eee ay Mls ckcoushaide ove ors 336 , 063 102,565 233 , 498 0.09 
~ UVES Geese ceieiecrie ciceeneae 182,746 93 , 714 89, 032 0.03 
LO diet ese es otiis sister 195 , 926 100,572 95,354 0.04 
ONG Les cnets deo wrace et 316,521 112,027 204, 494 0.08 
MENS 5 graces ao hee 391,591 123 , 208 268 , 383 0.10 
MNO yee cyreas learn «.o4= eon 401,193 142,812 258 , 381 0.10 

PROtal se ai. nteery | $2,387,139 $804 , 004 PL OSS ol dow pile seertetereatees 

Average........ 341,020 114,858 226, 162 0.08 


ee ee ee 
1 Based on 2,698,240 acres. 

2 Highteen months’ period. 

8 Fifteen months’ period. 
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Principal Forest Trees.—The most valuable timber trees or the 
most common trees, although not of any particular value at present, 
occurring in the forests of Ceylon, are summarized in the table below: 


Taste 191.—Tue Most Important TREES OF CEYLON 


Either because of their commercial value or common occurrence. 


Guttifere 


English and 
native names 


Scientific name 


1. Hill Kina; Sinhalese, 
Kina. 

2. Ironwood; Sinhalese, 
Na; Tamil, Naka. 

3. Sinhalese, Mihiriya. . 


4. Sinhalese, Hora..... 

5. Shingle tree; Sinha- 
lese, Dun. 

6. Sinhalese, Yakahalu. 


7. Sinhalese, Dun; 
Tamil, Tumpalai. 


Calophyllum wal- 
keri, Wight. 

Messua terrea, 
Linn. 

Gordonia zeylani- 
ca, Wight. 

Dipterocarpus 
zeylanicus, Thw. 


Doona zeylanica, 
Thw. 


Doona trapezifolia, 
Thw. 

Vatica obscura, 
Trim. 


Properties 
of wood 


Light or dark reddish brown, 
hard, durable, easily worked. 

Dark red, heavy, hard, dura- 
ble, difficult to work. 
Reddish, hard, durable. ...... 


Very large tree, wood brown- 
ish red, fairly hard but not 
resistant to weather. 

Very large tree, wood brown, 
hard, durable. 


Large, wood dark, close- 
grained, hard, durable. 

Large tree; wood hard, heavy, 
dark brown. 


Carpentry, bridge tim- 
bers, etc. 
Bridge timbers, ties. 


Flooring, ceiling boards, 
weather boards. 
Boats, casks, beams, etc. 


Railroad ties, beams, 
bridge timbers, shin- 
gles. 

Carpentry, beams, 
planks. 

Building, railroad ties, 
telegraph posts. 


Sterculiacee 


8. Sinhalese, Velang; 
Tamil, Vinanku, 
Miyanku. 


Petrospermum su- 
berifolium, Lam. 


Fairly large, wood gray-brown, 
medium hard. Easily worked, 
light, strong, pliable. 


Much used in ancient 
times; no longer in 
demand. Suitable for — 
building, posts, carts, 
spokes, ete. 


Tiliacee 


9, Sinhalese, Halmilla; 
Tamil, Chavandalai. 


Berrya ammonilla, 
Roxb. 


Large; wood usually yellowish 
brown; hard, close-grained, 
very durable, elastic. 


Gun carriages, boats, 
casks, furniture, build- 
ing. 
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Tasie 191.—Tur Mosr Lyuportant TREES oF CeEyLoN—Continued 


Meliacee 


English and 
native names 


Scientific name 


Properties 
of wood 


Uses 


10. Sinhalese, Lunumi- 
della; Tamil, Malai 
Vempu. 


11, Margosa tree; Sinha- 
lese, Kohomba. Ta- 
mil, Vempu. 


12. Satinwood; Sinhalese, 


Buruta; Tamil, 
Mutirai. 


13. Chittagang wood; 


Sinhalese, Hulan- 
hik; Tamil, Aglai 
or Kaloti. 


Melia dubia, Thw. 


Azadirachta indi- 
ca, A. Juss. 


Chloroxylon swie- 
tenia, D. C. 


Chickrassia tabu- 
laris, A. Juss. 


Large; very fast-growing; de- 
ciduous. Wood soft, gray, 
red-white or red-brown, sim- 
ilar to cedar. Not resistant 
to weather; easily worked. 
As an aeroplane, timber it is 
a suitable substitute for Sitka 
spruce; in general it may be 
used as a substitute for conif- 
erous timber. It reaches uti- 
lizable maturity in 20 to 25 

__ years. ’ ' 

Large tree. Wood hard, close- 
grained, red or red-brown, 


__ takes polish well; very duraz 


able, ant-proof. i 

Large, slow-growing, semi- 
deciduous. Wood very hard, 
yellow, fine lustre. Durable, 
ant-proof, and teredo-proof. 
Ceylon’s most valuable tim- 
ber. 

Very large, grows fairly fast; 
wood hard, red-brown, satiny 
lustre, close-grained, dura- 
able, works well. Little 
known, hence not much used. 


Tea-boxes, casks, ceil- 
ings, carts, and plank- 
ing. 


Cabinet and furniture 
making, cart and ship- 
_ building. 


Ties, cabinet-making, 
furniture, building, ve- 
neer, frames; water 
pipes. 


Furniture, ties, bridge 
timbers, building. 


Celastrinee 


a 


14. Sinhalese, Panaka; 
Tamil, Piyari. 


15. Sinhalese, Neralu; 
Tamil, Perum-piya- 
Ti. 


Pleurostylia wigh- 
tii, W. & A. 


Elaeodendron glau- 
cum, Pers. 


Small tree, wood light red, 
orange or yellowish brown; 


hard, close-grained, takes 
polish well. 
Small; wood hard, 


grained, light brown, reddish 
brown, or streaked brown 
and pale red. 


even- 


Ties, building, furni- 
ture, carts, etc. 
Cabinet work, furni- 
ture, etc. 


| 
ea EEE 
Sapindacee 


a 


Houses, furniture, agri- 
cultural implements. 


Large, semi-deciduous. Wood 
hard, very strong, fairly dur- 
able. 


Schleichera triju- 
ga, Willd. 


16. Sinhalese, Kon; Ta- 
mil, Kula; Ceylon 
oak. 


———————————————————————— 
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TasBie 191.—T'ue Most Important TreEs or Ceyton—Continued 


English and 
native names 


Scientific name 


_ 
7 


. Sinhalese, Gammalu; 
Tamil, Venkai. 


_ 
oO 


. Sinhalese, Nedun.... 


19. Sinhalese, Wa; 
mil, Vakai. 


Ta- 


20. Sinh., Mara; Tamil, 
Vakai. 


21. Ceylon Rosewood; 
Sinhalese, Suriya 
Mara; Tamil, Pon- 
naimurankai. 


22. Sinh., Hulan-mara; 
Tamil, Katturankai. 


Pterocarpus- mar- 
supium, Roxh. 


Pericopsis mooni- 
ana, Thw. 


Cassia siamea, 
Lank. 


Albizzia 
Benth. 


lebbek, 


Albizzia odoratis- 
sima, Benth. 


Albizzia stipulata, 
Boivin. 


Leguminose 


Properties 
of wood 


Large, semi-deciduous. Wood 
yellowish brown, resembles 
teak. Durable, hard, close- 


grained. Polishes well. 
Very large tree, fairly fast- 
growing. Wood pale brown 


or dark brown, streaked Pol- 
ishes well, very handsome. 
Durable, strong. Now rare. 

Sapwood light, heart darker, 
wavy grain. Hard, durable, 
handsome, takes fine polish. 

Large, semi-deciduous. Wood 
yellow and dark brown, vari- 
egated. Hard, fairly dur- 
able. 

Very large, fairly fast-growing. 
Wood hard, white and red or 
red-brown variegated. Pol- 
ishes and seasons well. Hand- 
some. 

Small or medium sized, fast- 
growing, deciduous. Wood 
reddish-brown, hard, polishes 
well. 


Uses 


Furniture, paneling, car- 
pentry, carts, ties. 


High-grade furniture 


only. 


Paneling, furniture, in- 
laying, agricultural im- 
plements, fuel. 

Houses, carts, and fur- 
niture. 


Furniture, carriages, 
cabinet making. 


Furniture, cabinet mak- 
ing, carts. 


Rhizophoracee (Mangroves) 


23. Sinh., Ubberiya..... 


24. Sinh. Dawata; Tamil, 
Karalli. 
25. Sinh., Welipenna.,. . 


Carallia calcynia, 
Thw. 


Carallia integerri- 
ma, D. C. 

Anisophyllea zey- 
lanica, Benth. 


Very large tree, fast-growing. 
Wood dark red, hard, dura- 
ble, with silvery yellow cross- 
grain. 

Large, aerial roots. Wood 
hard, red, fairly durable. 

Medium-sized; wood brittle, 


splits easily, gray-red color. 


Not very durable. 


Paneling, cabinet mak- 
ing. 
Same as above. 


Paneling, shingles anc 
building. 


Combretacee 


26. Sinh., Kumbuk; Ta- 
mil, Marutu. 


27. Sinh., Aralu; Tamil, 
Kadukkai;, Gallnut 
or Inknut trees. 


Terminalia glabra, 
W.& A. 


Terminalia chebu- 
la, Retz. 


Large, handsome tree. Wood 
white and brown; hard, dur- 
able, strong. 

Small, deciduous. Wood very 
hard, durable, takes good 
polish. 


Bridge timbers, furni- 
ture, houses, canoes. 


Furniture, houses. 
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Taste 191.—Tue Most Important Trees or Ceyton—Continued 


Myrtacee 


English and Pee i 
= a Scientific name Properties 


native names of wood hee 


28. Sinh., Mahadan, Ma-| Eugenia jambola- | Very large; wood yellowish or | Carts, boats, bridge 
dan, Maha Damba; na, Lam. reddish gray; hard, fairly timbers, ties, beams. 
Tamil, Naval. durable, especially under 

water. Works well. 

29. Sinh., Damba; Ta- | Eugenia gardneri, | Fairly large, grows slowly. | Houses, bridge timbers, 


mil, Nir Naval. Duth. Wood dark brown, fairly ties. 
heavy, hard. Much in de- 
mand. 
30. Sinh., Alubo........ Eugenia sylvestris, | Large, fast-growing. | Wood | Boxes, ceilings, rafters, 
4 Wight. gray-white, fairly hard, tough, any inside building. 


not very durable. 


NN 


, Rubiacee 


31. Sinh., Kolon; Tamil, | Adina cordifolia, | Very fast-growing, deciduous. | Cigar boxes, oil barrels, 
: Manchal-Kadampa. Hook. ; Wood yellow, resembles sat- turning, furniture, 
inwood. Hard, durable, pol- building. 
ishes well. Lasts over 50 
years if protected from rain. 


a ————————— 


Sapotacece 


32. Sinh., Mi; Tamil | Bassia longifolia, Very large tree; wood dull Ties, beams, houses, 


Tluppai. Willd. red, durable, hard, lasts well bridges, heavy work of 
’ under water. all kinds. 
_ 33. Sinh. Munamal; Ta- Mimusops elengi, | Large tree, wood reddish Railway ties, furniture, 
4 mil, Mukalai, Mukil.| Linn. brown and dark brown, close- agricultural imple- 
; grained, very hard. ments, carts, bridges 
‘ and houses. 
E 34. Sinh. Palu; Tamil, | Mimusops hexan- | Wood dark and purplish red, | Work requiring dura- 
; Palai, dra, Roxb. very hard, tough, even- bility and _ strength. 
: grained, durable, takes fine Ties, bridges, furni- 
polish, resistant to ants. Very ture. 
useful. 
{Saran 
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TasiE 191.—Turn Most Important TREES oF CryLoN—Continued 


Ebenacee 
eee ee a ee ee ee 
English a erro Properties 
Eng Are Scientific name P Uses 
native names of wood 
35. Sinh. Kaluwara; Ta- | Diospyrosebenum, | Large, slow-growing tree. | Furniture, piano keys, 


mil, Karunkali; Eb- 
ony. 


36. Sinh., Hompenella; 
Tamil, Velai; Ka- 
runkali; Ebony. 


87. Sinh., Kadumberiya; 
Tamil, Velai; Ka- 
runkali. 

38. Calamander tree; 
Sinh. Kalumediriya, 


Koenig. 


Diospyror oocarpa, 
Thw. 


Diospyros quaesi- 
ta, Thw. 


Diospyros quaesi- 
ta, Thw. 


Moderate size, 


Tree now very rare. 

most beautiful of ebonies, 
bands of gray, yellow, and 
black. Hard, durable. 


Wood very hard, smooth, 
even-grained. Very durable, 
polishes beautifully. Color, 
sapwood yellow with black 
streaks, heart jet black. 

wood hard, 
durable, takes fine polish. 
Sapwood yellowish, heart 
banded jet black and golden 


yellow. Must be thoroughly 
seasoned for years. 

Wood yellow streaked with 
black. 


Of little value. 


Wood 


Verbenacee 


cabinet work, inlaying. 


Cabinet work, furni- 


ture, etc. 


Used occasionally for 
furniture, walking 
sticks, house building. 
Furniture and cabinet 
work. 


39. Sinh., Milla; Tamil, 
Kadamanakku. 


Vitex altissima, 
Linn. 


Wood mixed yellowish brown, 
grayish yellow, olive brown. 
Hard, close-grained, tough, 
very durable. 


Polishes well. 


Railway ties, bridges, 
houses, carts, door 
frames, shingles, casks. 


Lauracee 


40. Sinh. Wewarani; Ta- 
mil, Ranai, Yawa- 
Tanai. 


Alseodaphne seme- 


carpifolia, Nees. ! 


Very large, grows fairly fast. 
Wood hard, straight-grained, 


very strong and durable. Ex- 
cellent timber. 


Building, furniture, rail- 
way ties, bridges. 


41. Sinh. Kududawula, | Litsea zeylanica, | Wood handsome, polishes well, | Furniture, boxes, panel- 
Dawulkurundu. Nees. even-grained, fairly hard. ing, ceiling boards. 
Good all-round wood, too 
little known. 
Euphorbiacee 


42. Sinh. Wira; 
Virai. 


Tamil, 


Hemicyclia sepia- 
ria, W. and A. 


Small tree, wood pale yellow 


or white, resembles boxwood. 
Hard, close-grained, tough, 
fairly durable. 


Sometimes used for 
building, wheel spokes, 
handles. Good fuel 


wood. 
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TaBLE 191.—Tue Most Important TREES or CeyLon—Continued 


Urticacee 


——————— 


English and ~ i 
Oe Scientific name Froperties 


native names of wood Us 


43. Sinh., Kos; Tamil, | Artocarpus inte- | Wood bright yellow, turning Cabinet making, furni- 
Pila; Jak tree. grifolia, Linn. dark with age. Hard, heavy, ture, houses, _ ties 

strong, durable, close-grained. bridges, boats. 

Takes fine polish. Very val- 

uable, often sold as ma- 


hogany. 
LE eee nm 
Palmee 
nnn ne EEE 
44. Palmyra palm; Sinh., | Borassus flabelli- | Large palm; wood dark brown, | Furniture, rafters, posts, 
Tal; Tamil, Panai. formis, Linn. very hard, fairly durable. cart poles, gutters, 
Center soft. water pipes. 
45. Coconut palm; Sinh. | Cocos nucifera, | Tall palm, wood resembles | Building, furniture, 
Pol; Tamil, Tenne. Linn. palmyra, hard. carts, ornamental carv- 
ing. 
46. Toddy palm; Sinh., | Caryota urens, Uses same as palmyra. 
Kitul; Tamil, Tip- Linn. 
pilipanai. 
as ee a= arTEnaETEEEEEEEEEEEEEEEEEEEEEEEEIT 
Craminee 


 ————————— 


47. Sinh., Una, Kata- | Bambusa arundi- | Large bamboo; often 100 feet | Fencing, water pipes, 


una, Unali; Tamil, nacea, Schrad. high. etc. 
Mungil. : 

48. Sinh., Bata-li; Tamil, | Ochlandra stridu- Common small bamboo. Fencing, thatching. 
Sinna Mungil. lata, Thw. ; 


a ee ee ee TEE EE 


Common Exotic Timber T'rees 
‘Tectona grandis, teak. ; 
Swietenia macrophylla, Honduras mahogany, and S. mahagoni, West Indian mahogany. 
Cedrela serrata, Cedarwood. 
Eucalypts: E. robusta, E. globulus, E. pilularis, E. siderophylla, E. maculata, E. alba. 
Acacia melanoxylon (Blackwood). 
Myroxylon pereire, Peru balsam. 
Cupressus macrocarpa. 
Cupressus knightiana, C. torulosa, C. lawsoniana, Pinus longifolia, and P. insignis. Sequoia semper- 
virens, Araucarias, Callitris rhomboidea (Cypress pine), and Cryptomeria japonica. 


References 
Arnsten, J. R. ‘‘Forestry in Ceylon,” Statement prepared for the British Empire 


Foresjey Conference, Ceylon, 1920. 
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CHINA 


Forest Area.—The Chinese territory comprises China proper (21 
provinces), Mongolia, eastern Turkestan (known also as the New Terri- 
tory or Sinkiang), and Tibet. The total land area of Chinese territory 
is estimated at about 2,740,000,000 acres, apportioned among the different 
regions as shown in Table 192. 


TasLE 192.—Lanp AREA, CHINA 


Region Area 
acres sq. miles 
Chinaepro peri ig essai cu eee cae es 980 , 992 ,000 1,532,800 
J oY el ah bb Pare PARC ve, Coe ae let ae ai 232 ,768 ,000 363 , 700 
Vion eOliaveececy ass the in ais ects. neh ean eee 875,489,920 1,367,953 
@hmeser Lurkestan 0.5.05 che) ee eae 352,370,560 550,579 
MELD ete wie tate. men re dl es eo ae Re 296 , 524,800 463 ,320 
Totaleease rate eee eeea eee eke 2,738,145,280 4,278,352 


The population of China has been estimated at 331 million. The 
forest area is estimated at between 190 and 200 million acres, or 6.9 
per cent of the total land area. The per capita forest area for the entire 
Chinese territory is therefore 0.6 acre. 

The forests are distributed among the different provinces and ter- 
ritories of China as shown in Table 193. 


TaBLE 193.—ForxEst Disrripution, Cuina 


Northern Provinces 
a 


Pare Per cent 
Province Forest area per Kovacs Most valuable tree species 
capita 
acres acres 
HRANISUL ry rorete cates 6,000,000 | 0.60 Co Spruce, pine, fir, birch, poplar. 
Shensi..........] 5,200,000 | 0.60 10.8 Pine, fir, spruce, hemlock, 
hardwoods. 
SUAS an vias cent 2,800,000 | 0.20 5.3 Pine, spruce, larch: 
Topan 3 15,0 son els istna perisatdnacs Veur-y 8 $20) eG) iat eel nae RRR ta en ce 
Chihltignet ate care 300,000 | 0.02 0.4 Oak, poplar, walnut, birch, 
elm, pine. 
Shantungs. vc likia capa Me lone gee oh ai een te een at eee 
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TaBLE 193.—Forest DistrisuTion, Caina—Continued 


Central Provinces 


Province 


Forest area 


IG aa SS Ul eter 
@hekian go as 0 


acres 
35 ,000 , 000 


7,000,000 
11,000,000 
5,700,000 


2,000,000 


2,000,000 


Forest 
per 
capita 


Southern 


Per cent 
forested 


29.1 


15.4 


Provinces 


Most valuable tree species 


Laurel, cryptomeria, maple, 
oak, chestnut, spruce, fir, 
pine, birch, poplar, beech, 
larch, arborvitae. 

Ash, beech, birch, chestnut, 
laurel, oak, pine, spruce, fir, 
hemlock. 

Pine, fir, cypress, camphor, 
liquidambar, ailanthus. 

Maple, fir, oak, larch, tor- 
‘reya. 

Cryptomeria, oaks, chestnut, 
larch, cunninghamia, cam- 


a 


VGA een cen 


Kweichow....... 
Kowangsl.«.....): 


23 , 700 , 000 


4,300,000 
3,000,000 


6,000,000 


6,000,000 


0.20 


0.30 


Tropical forest in southwest, 
oak, ash, elm, chestnut, 
pine, fir, larch; cunning- 
hamia, camphor. 

Pine and fir. 

Pine, fir, cypress, camphor, 
chestnut. 

Oak, chestnut, camphor, 
liquidambar, pine, fir. 

Oak, chestnut, maple, tallow, 
camphor, pine, larch; and 
sycamore, pistachia, yew, 
eryptomeria, magnolia in 
south. 


Total Cfiina 
proper...... 


120,000 , 000 


0.40 


Pathe icy by icici sca eed IC mo SSS Denn 1 
* 
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TasLe 193.—Forest DistrisutTion, Coina—Continued 
Outer Territories 


ee 


Borst | Pere nt : 
Territory Forest area per Pag Most valuable tree species 
capita 
acres acres 
Tibeticaisn tera 4,000,000 ; 0.60 1.3 Good forests in southwest, 


mostly conifers, at least 4 
million acres adjacent to 
Szechwan and Yunnan. 

Mongoltat.t ais cc Bere lors store tersie calle aveteer eeell ee arrears Considerable areas of coni- 
ferous forest, but very small 
compared with size of 


Sinkiang province. 
(Chinese 
Turkestan} \arccvee!sv cle oe less neler teers! te ae atone Considerable area of good 


coniferous forest on middle 

slopes of high mountain 

ranges. Small in propor- 

tion to total. 

Manchuria...... 64,800,000 | 7.60 27.8 North of Sungari River—fir, 
larch, aspen, elm, oak, 
birch, pine, spruce in south. 

South of Sungari River—oak, 
ash, walnut, poplar, spruce, 
fir, pine, larch. 


1No definite figures are available. 


Wholesale destruction has denuded a large part of China of its forests, 
and the country now has to import timber to satisfy its own needs for 
the higher grades and larger sizes. The original forest area in China is 
difficult to determine because of the long history of the country. Large 
forests in China proper are now rare; they are found only in certain 
districts of Central Asia and southern Tibet and in Manchuria. 

Character of the Forest—China Proper.—The forests of China 
proper lie in three main regions: (1) the Nan Shan or Nanling Range; 
(2) the central region, chiefly in the Tsingling-Shan and Chiutiao Shan; 
and (3) the western highland region. There are also a few outlying 
forest areas toward the north boundary. 

(1) The Nan Shan.is a very rough high mountain mass extending 
from the western plateau nearly parallel to the south coast along the 
north boundaries of Kwangsi and Kwangtung and the west edge of Fukien 
to central Chekiang. Much of it is inhabited by wild tribes who have 
never been conquered by the Chinese, hence much virgin timber is left. 
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AND CONIFERS 
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This timber is hard to get at, and the forest cover should be kept intact 
in order to protect the headwaters of the many rivers rising in the range. 
A good deal of timber and firewood is now being cut. In Hupeh, fir 
and pine are grown as crops over large areas on very short rotation. 
The vegetation on the south side of the range is more or less subtropical 
in character; at the highest elevation conifers predominate. 

(2) The central region consists of mountains in Shensi, Honan, 
Szechwan, and Hupeh provinces, also spurs from the great western high- 
lands. Considerable quantities of timber are still being cut from these 
mountains, but much of the remaining forest is rather difficult of access, 
and here, as in the Nan Shan, watershed protection should be paramount, 
since on her rivers depends to a large degree China’s commerce and to 
some extent her agriculture and her enormous fish industry. The district 
contains good virgin forest, mostly conifers. There is much bamboo, 
especially in the Nan Valley. 

(3) The great western plateau of Szechwan and Yunnan is partly 
inhabited by semi-independent savage tribes and is mostly inaccessible. 
With railroad development it may be able to supply some lumber to the 
rest of the country. In the southwest, in the valleys of the Mekong, 
Salween, and Irawaddy rivers, the forest is tropical jungle, merging 
farther north into temperate hardwoods and at high elevations into conif- 
erous forests which extend into southern Tibet. There are isolated 
forests in inaccessible places in Shansi, Shensi, and Chihli. 

In general, such forest as remains has been preserved because it could 
not be reached, either because of the savage tribes of the mountains or 
because there were no drivable streams on which to float out the timber. 
There had been no attempt at control of the national forest resources 
until within very recent years. 

Manchuria contains the chief district of extensive primeval forest 
in China. It reaches from the Yalu River northeast to the Ussuri with 
scarcely a break, and from there northwest to the Argun, extending over 
a thousand miles and containing vast stores of timber. This magnificent 
resource is an invaluable asset to China, and its conservation is of the 
greatest importance. The species include spruce, silver fir, red pine, and 
larch, and oak is also present in large quantities, but the most valuable 
timber is Manchurian pine (Pinus mandshurica). The eastern mountains 
contain the heaviest forests and the best timber; pines over 200 feet high 
and 5 feet in diameter are not uncommon. Although the best forests are 
still remote from means of transportation and have been but little 
exploited, the choice timber has been entirely removed from the hills along 
the Chinese Eastern Railway. In addition to heavy saw timber, these 
forests supply Russia and China with much wood for railway ties, and 
the entire fuel supply of the Chinese Eastern Railway comes from them. 
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Regarding the forests of Tibet, Eastern Turkestan, and Mongolia 
little is known, except that they are small in proportion to the total 
areas of the provinces and very difficult of access. 

The species of economic importance in China are: 

Birch (Betula alba) (Chinese name—Hua, or Tan). There are 
several species of birch, among which Betula alba occurs on mountain 
slopes and reaches a diameter of from 2 to 3 feet. Betula costata is 
found from Bureya to Ussuri, and Betula bhojpattra on the Yalu. Birch 
is used for making walking sticks, bowls, and especially cart axles. The 
bark of Betula alba is used to make waterproof mats, canoes, pails, and 
so on. In northwestern Szechwan (Mantzu land) there are forests of 
Betula utilis which cover a vast extent of territory. 

Ash (Fraxinus chinensis) (Chinese name—Huai). This species 
attains its best development in Manchuria, where it grows to a height of 
100 feet and a diameter of over 6 feet. 

Alder (Alnus cremastogyne) (Chinese name—Pa). 

Beech (Fagus sinensis) (Chinese name— Peh litzu). 

Other hardwoods: 

Willow (several species) (Chinese name—Yang). 

Chestnut (several species) (Chinese name—Li). 

Elm (several species) (Chinese name—Yu). 

Basswood (several species) (Chinese name—Tuan). 

Maple (several species) (Chinese name—Se). 

Oak (several species) (Chinese name—Che, Tso, and several 
others). 

Poplar (several species) (Chinese name—Yang). Of rather rare 
occurrence. 

Tallow tree (Stzlingia sebifera) (Chinese name—Chiu). Tallow for 
the manufacture of candles is obtained from the fruit of this tree. 

T’ung tree (Aleurites cordata) or wood-oil tree. This is the national 
tree of China and has many local names. The oil is obtained from the 
nuts and is poisonous when fresh. 

Varnish tree (Rhus vernicifera) (Chinese name—Chi). ‘This tree 
yields the lacquers of the Far East. The varnish is secured by tapping 
the tree. 

Among the conifers the following are the most important: 

Fir, There are several species of Abies, but the best known fir, Cun- 
ninghamia sinensis (Chinese name—Sha). 

Larch (Larix leptolepis) (Chinese name—Lo yeh sung (deciduous 
pine), or Huang hua sung (yellow-flower pine) ). 

Pine (Chinese name—Sung). Of the pines Pinus sinensis, Pinus 
mandshurica, and Pinus bungeana are the most important. 
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Spruce (Picea) (Chinese name—Sha). Several species occur in China. 
The principal spruce in the east Manchurian forest is Picea hondoensis. 

There are 40 identified species of bamboo in China. Bamboo serves 
many purposes for which wood is used in other countries. For China as 
a whole, it is estimated that conifers occupy about 45 per cent of the 
forest area, and hardwoods 55 per cent. 

Character of Ownership.—There are no definite data regarding the 
ownership of the forests. It is known, however, that large areas are 
owned by the public in one form or another. 

Annual Consumption, Cut, and Growth.—No reliable statistics are 
available for the growth, cut, and consumption of wood in China. Judg- 
ing from what is known concerning the consumption of wood in countries 
with somewhat similar conditions of living, the per capita consumption 
of wood, not including bamboo, is estimated at approximately 6 cubic 
feet. For the country as a whole the annual consumption of wood is 
probably almost 2 billion cubic feet. Of this only about 15 per cent is 
saw-timber. 

As the net imports of wood into China are relatively small in amount, 
most of the wood consumed is cut from the native forests. The annual 
cut is estimated at approximately 1,972,000,000 cubic feet, of which about 
284,000,000 cubic feet is saw-timber. 

Although the forests of China have been heavily overcut in the course 
of several thousand years, a great part of those remaining are difficult 
of access and still comparatively unexploited, and it is believed that the 
forest area is now practically stationary. If this is true, the annual 
erowth is probably about equal to the cut. This does not mean, how- 
ever, that China’s forest area is adequate for her needs. The growth bal- 
ances the cut only because the cut is so small, and if the forests were 
nearer to the centers of consumption they would have been cut off long 
ago, and would not now be able to supply even the low requirements of 
China. 

External Timber Trade.—Imports. The average annual net im- 
ports of softwoods into China for the period 1909-13 were 118,544,044 
board feet, valued at $2,016,445, and of hardwoods, 46,301,832 board 
feet, valued at $959,036. The distribution of this import among the dif- 
ferent countries of origin is shown in Table 194. 

The softwood lumber imported in 1913 was received at 32 ports in 
China, asgiven in Table 195. 

As may be seen, of the 32 ports only 10 took amounts in excess of 
one million feet. Shanghai ranks first and Tientsin second, followed 
by Hankow, Dairen, Nanking, and Kiaochow (Tsingtau). 

An interesting fact is that while in 1909 the United States contributed 
practically half of all the hardwoods imported into China, in 1913 no 
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THE FOREST SITUATION IN ASIA OL 
Tasie 195.—ImporTaTION oF Sorrwoop LumBer INTO Curna, By Ports. 
Port Feet B. M. Value 

Uy CHL OY ELAS 5 Sato a A I Ara 2,006 , 426 $29,131 
OATES: 5 rc alle ee OI Pt ga 1,029,848 17,510 
ROME MM fat ho idee ht eee ey eawteaere ee, oreo 20 , 234,956 352,319 
SHAYLA ENS Terenas asta Peni Srey crite are ra 1,360,745 23 ,926 
OBO GAO! elo oe ie eg i vd ae 700,197 12,206 
EI OTIT AIIM aOR Rs oooh fe a Tig. 5 bale Patrol she lansts 56% 25,740,196 452,573 
TOE CU TICU) Stee ito oe is As te ae ea 108 , 307 1,889 
BA OW iad Deas Bic Sar aie ee As 4,659,991 81,303 
NCIS, 1, 2 gle Se ea oe a §2,318 917 
EIDE, ae te RvR ta ote Ade Me a Pe a 14,009 245 
SATS ARIEe tii ontario xaos Need 467 ,884 81,632 
MSOF SS eae SIRO OE nr one: 56 ,850 992 
VETO NON, 5h anes amen ae rales cin Ne ene er re er rea 20,780,124 362,552 
CP UERATTT IR: 5 2S oration Ol SPO ARENT Oe ee ea 967 ,958 16,956 
SRS 8 iy ee, ER 174,073 3,038 
BRAS AE PUAN ooo she Brando GIN ne Cg revere oe 5,446,957 90,886 
LOTUS TSS, Rtas RSPR A oI me RP ERA RES 284,101 4,956 
| janis bins aie een tees etn eae rere re eee 75,316,620 1,360,209 
sain, (LS eee oe eee 3,000 60 
BACCO pete te succinct se aceaee 2 oe ais) shat on tVous a uecnad 50,000 872 
RIM eo Ae a Us Ns & sd Tie op oa 1,656,178 29 , 560 
BR CLI Tee ee nee al ae ete 3,476 101 
CLE.) ae Oe Be er, er eee ene 1,908 36 
| SUS s.o (AE ROBO DOO TOE DS POD eh Te 29,443 837 
“UTES Mae eI oO tee eed a ee 65,894 1,232 
“SANTA Eee, ce ER Be = ee 147 ,595 2,758 
LASS AVOLIO , ee Ete cee Slt he ne RPO a Pete cara! 122,105 2,643 
Kowloon (railway traffic)........0.4-.510-.00- 36 , 854 688 
lin I ee ene ne ene 2 290,315 5,425 
SRE VOSS g | als ag eR ee oa ate RE ete Ae nee 1,000 18 
RMAC CO Wane sie als > or nce Aa Min fepas od Poaiel ee He PHL 169 
PN IN cS til tee Ae ck eC oly Ro ng Ab oe 34,751 1,015 
TET TN NS Ee ai AS a te rae see Ran ga acy Ca 161,851,350 2,938 ,649 


imports of hardwoods from the United States are given. In that year the 
bulk of the hardwood imports came from Japan, followed next by 


Singapore and the Straits Settlements. The hardwoods reported as hav- 


ing been wsported from Hongkong are unquestionably composed largely 


_ of shipments from Borneo, the Philippine Islands, and the Straits, reach~ 


in Hongkong by regular steamship lines. Table 196 gives the ports which 


_ participated in 1913 in the distribution of the hardwood imports. 


In addition to lumber, China imports large quantities of wood of 
different species and in various forms, such as rough and hewn logs, 
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TaBLe 196.—ImporTATION or Harpwoops INTO CHINA, BY Ports 
ee ne 


Port Feet B. M. Value Port Feet B. M. | Value 
Suifenhoves.e ee 25,200 | $ 460 | Hangchow....... 6,000 120 
(AtitUin ge eee 52,284 1,082. | Ningpo.2 ser 241,956 46 ,827 
Dairennns eee 1,149,324 | 25,402 | Foochow........ 135,852 2,857 
Newchang....... 793 , 848 L5G OL AMO see ee 149,892 2,776 
Chingwangtao.. . 304,500 9,362 | Swatow...:..... 161,316 2,963 
SIMentsiiee Seeetee 9,614,448 | 215,144 | Canton.......... 457 , 680 8,240 
Kiaochow....... 287 , 796 7,369 | Kowloon........ 6,620,760 | 141,301 
Lehaneyec ee ae 1,596 31 | Kowloon (railway 
Changsha. 22.4... 512,628 10,197 LAWN Ia OV o ed Bese 12,672 224 
IanO Wsee se 2,235,336 46,859 | aappa. . 22. o4-- 1,035,732 26,341 
iaukian cen.) 142,392 2,470 | Kongmoon...... 41,436 738 
Wirt orche ait te: 74,340 1A 7 Qearislile er ee 30,756 545 
iNieunkin ee ntti 72,120 1 4341. Wuchow. « oma.. - 9,756 54 
Chinkiang....... 7,920 223 | Kiungchow...... 35,076 832 
Shanghai....... 8,170,320 | 236,027 | Lungchow....... 169,320 4,120 
Soochow........ 38,748 Ligh 

Dota cake Aa besos a tren Meese NA aie: ile | or aoa a etre a ae 32,591,004 |$812,038 


ties, spars, mine lagging, staves, shooks, posts, poles, veneers, lath, and 
shingles. No data as to quantities are available but the total value in 
1913 exceeded $840,000. Even these imports do not include sandalwood 
and dyewoods. China uses large quantities of sandalwood, which is 
employed in the making of incense. During the period 1913-16 over 
6,164 tons of sandalwood was imported, valued at $647,000. 

The average annual imports of all wood into China (not including 
sandalwood) may therefore be placed at 164,845,876 board feet, or 
13,737,156 cubic feet. For such a densely populated country as China, 
with an undeveloped home sawmill industry, the imports are compara- 
tively small. The bulk of the imported lumber at present finds its main 
use in the cities and open ports where the foreign residents demand it. 
Only a small percentage of all the importations is reshipped to interior 
points. 

Exports——China is credited with exports of timber valued at about 
$1,400,000. These exports, however, are largely shipments into contigu- 
ous territory or reshipments. The actual amount exported from the 
native forests is on the whole negligible; it consist of low-grade wood 
and is used in the cheaper class of buildings. 

Internal Timber Trade.—Timber exports (largely from Manchurian 
ports, Harbin, Dairen, Antung, Tatung Kow), almost exclusively for 
local internal trade, averaged about 470,000 cubic feet of hardwoods, 
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2,500,000 cubic feet of softwoods and 900,000 poles per annum (average 
for 1913-16). Much of this (probably nearly all of the export from 
China proper) goes to Hongkong, Macao, and Kiauchau, European towns 
which use much wood and have none of their own. The Shantung penin- 


~ sula, through Kiauchau, imported in 1916 approximately 1,062,000 cubic 


feet of softwoods. Five hundred thousand cubic feet goes from Kwang- 
tung ports, presumably to Hongkong and Macao. A large local trade 
in firewood is carried on between Chinese ports and also with the 
European ports in China. The average exports from Chinese ports are 
about 100,000 cords. 

While small quantities of timber are still available in many districts 
in China, 3 districts deserve special attention because of the total volume 
of their trade in timber and because of the wide domestic market they 
supply: (1) Manchuria, (2) Yuan River basin, and (3) the Mien River 
District of Fukien. 

1. Manchuria, consisting of the three eastern provinces of Fengtien, 
Heilungkiang, and Kirin, comprises by far the best timbered region re- 
maining in China, not only because of the extent and variety of its 
timber but also because of its comparative accessibility and of the ease 
with which the forests can be worked on a large scale and by modern 
logging methods. Manchuria will become more and more important as 


_ the country is opened up by railroads. At present the timber trade 


centers in Manchuria principally in two districts, Kirin, comprising 
chiefly the areas tapped by the Sungari River and its tributaries, and 


the basin of the Yalu River and its tributaries, the timber from which 
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finds its outlet at Antung. The value of timber exported from Antung 


in 1916 was $1,313,700. 


2. Yuan River Basin —This river, with its tributaries, taps the rich 


forest area in the southern and western portions of Hunan province and 


also the principal forest bearing portions of the adjacent province of 
Kweichow, and the region as a whole constitutes one of the chief native 
sources of supply. Most of the timber passes through Tungting Lake 
to the Yangtze, whence it is widely distributed both up and down the 
river. Extensive plantations of “China fir’ and pine occur and con- 
tribute largely to the total output. 

3. The Mien River District of Fukien—Although this district. still 
figures prominently as one of the chief sources of native timber supply, 
its forest wrealth, and therefore its importance in timber trade, show, on 
the average, a notable decrease as compared with former years, as a 
result of excessive forest destruction. Foochow poles (fir and pine) are 
the chief feature of the domestic timber industry. The main supply of 
timber in the province of Foochow is in the prefectures of Yenping, 
Kienning, Shaowu, and Tingchou. 
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Foochow (32 per cent), Hankow (30 per cent), and Antung, the port 
of export for Manchurian timber brought from the Yalu (16 per cent), 
supply most of the timber passing through the Internal Customs. 

Native timber comes in small sizes because of the heavy overcutting of 
the forests and the resulting short rotations. There are sawmills at 
Foochow, Shanghai, Wenchow, Ningpo, Dairen, and Antung. Consider- 
able wood is used in China, but the lack of it is more or less made up 
for by the abundant bamboo of which very large areas are cultivated. 

Wood-Using Industries.—China has not a large number of wood- 
using industries. Thousands of small native shops or factories exist where 
wood is used as the material for turning out some article for local con- 
sumption. These shops, as a general rule, use native woods to which they 
are accustomed and which can ordinarily be obtained at a lower price 
than the imported material. One large consumer of wood is the match 
industry, which even imports ready-cut wood from Japan. China 
produces annually some 5,000,000 gross of matches. 

A number of tree products which may be considered agricultural 
rather than forest crops are very important in Chinese export trade as 
well as for home consumption. These include star aniseed, camphor, 
fungus (from oak), nut galls (export 6,500,000 pounds a year), resin 
(6,500,000 pounds in 1916), varnish (from the varnish tree, 2,000,000 
pounds a year), wood oil (from the tung tree, 40 to 60 million pounds a 
year). 

The Forestry Movement.—Forestry is now receiving the attention 
of the Chinese Government, and a Chinese Forest Service was created 
in January, 1916, under a Department of Forestry in the Ministry of 
Agriculture and Commerce. A number of agricultural experiment sta- 
tions have been established. Two of these, at Chang-chinghsien, Shan- 
tung, and Purple Mountain, Nanking, deal with forestry. The best evi- 
dence of increased interest in practical forestry in China is the large num- 
ber of agricultural and forestry organizations that have recently engaged 
in the raising and planting of forest trees. The First Provincial Forestry 
Station, Kiangsu, raised 3 million seedlings and transplants in 1918. The 
College of Agriculture and Forestry of the University of Nanking is 
developing extensive nurseries and a seed department from which 
planting material is sold at the lowest possible prices. Several govern- 
ment railways have started nurseries to supply trees for ties and building 
timber. 

The Forest Service of China aims to reforest idle lands and the prin- 
cipal watersheds; to protect the present forest resources by scientific 
management; to carry on systematic propaganda throughout the country, 
teaching the evils resulting from destruction of forests and the steps 
to be taken to remedy these evils; to train young men for forestry work; 


mN 


eS Fes 


eee 8 Ee ere eS 


THE FOREST SITUATION IN ASIA 381 


and to introduce courses in forestry instruction in the existing educational 
institutions. 

The Probable Future—The entire railroad mileage of China 
amounts to only about 7,000 miles. The number of wood-using industries 
is very small. With large plans for the building of railroads and general 
industrial development, the demand for lumber in China will greatly 
increase. 

From the United States and Canada China receives principally saw 
timber. Eventually, when the country enters upon active construction 
of railroads, the demand for timber will increase enormously. When 
she becomes an industrially developed country China, with her 331 
million people, will be a large buyer of wood in the world’s market. 

In view of the limited timber supply in China, there is a great and 
erowing demand for forest products in practically all phases of in- 
dustrial development. These needs call not only for a better quality 
of wood than her limited resources supply, but for larger sizes and far 
greater quantities. For some years China has been in the transient 
stage of becoming the center of industrial enterprises in the Far East, and 
the speed of this transformation has been and will continue to be greatly 
accelerated by the introduction and development of railroads which 
present, therefore, perhaps the greatest need for lumber. The timber for 
railroad bridges, cofferdams, stations, and bodies of freight cars has been 
for about 13 years supplied by Douglas fir. It has been estimated 
that the railroads already in operation in China will require for repair 
and upkeep more than 23,000,000 board feet of timber annually. This 
for a period of the next 6 years would call for 138,000,000 board feet 
of timber. In addition to this, 9,530 miles of railroads are estimated 
to be either in the process of construction or under projection. Wit 
an estimate of 50,000 board feet of lumber needed per mile for construc- 
tion purposes, that would mean a demand for 475,000,000 board feet. 
Together with the estimated amount required for repair on the existing 
roads, 138,000,000 board feet, this makes a grand total of over 600,- 
000,000 board feet of lumber to be furnished to China in the next six 
years. With the Far Eastern supply so limited, it is probable that 80 
per cent of this demand is an open market for the western coast of the 
United States. 

Inasmuch as railroad development stimulates further industrial 
developmert in China and will contine to do so to an increasing extent, 
the construction of factories, mills, public works, dwelling houses for 
foreigners, government buildings, and river and canal improvements 
will stimulate the importation of American and Canadian lumber. In 
addition, with the advance of commerce, the construction and mainte- 
nance of harbors, the inevitable opening of further treaty ports, and 
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the continued growth of present treaty ports will further accentuate the 
necessity of this importation. 


Hongkong 


Hongkong is an important British island possession situated off the 
southeast coast of China. The island was ceded by China to Great 
Britain in 1841. Since then additional territory contiguous to the island 
has been leased to Great Britain for 99 years (1898). There are practi- 
cally no commercial forests of any value from Hongkong to the New 
Territories. The only source of timber supply is a native pine, Pinus 
massomiana, and some other trees which are cut from the island. The 
pine is used for fuel only; the other trees are used for fuel and for making 
handles for garden and agricultural implements. The traffic in these 
native species is local, and is carried on only between inland and seaside 
fishing villages.. All of the timber used in Hongkong and the New Terri- 
tories is imported from other countries except “China fir” (Cunninghamia 
sinensis), of which considerable quantities are imported from South 
China. Table 197 shows the imports of timber for 1919. 


TasBLEe 197.—Imports or TimBEeR For 1919—HoncKonag 
ee eee 


Cc Hard- Other American Other Some Hoe 

ountry Oak Teak : specially 

wood hardwoods pine softwoods $ 
mentioned 
cu. ft cu. ft cu. ft cu. ft. cu. ft cu. fl cu. ft 
Wnited san gdomy: Gillen, ose ndl en eee |e enen he 2a LOD sins ecu cpeae po | eee ae ne 25333 
CaTER ahi che) age Hl eats ca ake Neg eee | eee ae |e ee 121,921 225,526 907 
Burman a Gavin oon fo clase Nici arg sean se eeen anger emegeet 24, B00 Ee Sasha ee oe ee 
Straits: Settlements. j|\,.cretusaalle a dene dlties tesa. 19 782) hae eee 30,288 118,506 
British. North Borneo..} 390,858 |.........]........ SLOT Wericceas ic. Unite eee ae 6 
NGG 1 O10 ere eeeRe SINR ee ot Ue <S Fa stil bag ot G25 Nes cers 48 
DADA Ne tas, wciear -< get ll Se, oa eee GOOG | a lere Sle BOON RE roe ere 438 16,667 
Netherlands East 

Tides.) Assacnice oh CLO |e on sane 13,235 1D 208 TE eck cer cee eee 6 
Indo-Chinays. 6.3. een TS U7 8 eeu omaee 37,280 LS SiS ond oe ae eon ; 4,504 
SIE ay ete: Ne ge 400M eke cues 409,615 By O80" Png kes vay cate ee 630 , 307 
Philippine islands... . 71, 20,606) tenes s alana anne 54,502 eS es. ee 5,045.0 eae ees 
Wrnibeds States’ ysis ater oe eae eee | ae 42,960 173,720 188, 533 2,304 
reek het ee ERS Coe ets tarry ot Gu Noe ene lem Sh ree he 242 
Total wean vee 429 ,437 14,000 460,130 704,947 296 , 266 450 , 730 775,560 


Large quantities of the stems of Rhapis flabelliformis are straightened 
and hardened by fire and roughly trimmed, after which they are 
exported to Europe, where they are sold as walking sticks and umbrella 
handles under the trade name of “partridge cane.” 
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NETHERLANDS EAST INDIES 


The principal Dutch colonies in the East Indies are Java and Madura, 
32,384,000 acres (50,600 square miles), Sumatra, 114,136,320 acres 
(178,338 square miles), Dutch Borneo, 129,382,400 acres (202,160 square 
miles) , Celebes, 46,124,800 acres (72,070 square miles), and New Guinea, 
97,280,000 acres (152,000 square miles). Their total population is 
47,000,000, of which Java has about three-fourths. All of these colonies 
are rich in forests, but definite data regarding them are very incomplete. 

All the islands of the archipelago, apart from Java and Madura, 
are known under the names of “Outer Territories” or “Outlying Posses- 
sions.” 

Extent of Forest Area—The forest area of all the Dutch East 
Indies, including Dutch New Guinea, is about 232,000,000 acres, dis- 
tributed as follows: 


TasLe 198.—Forest AREA OF NETHERLANDS Hast INDIES 


Island Total land area Forest area Per cent of land area 
acres acres 
Java and Madura........... 32,384,000 7,163,000 22 
SUMMA GEA cece coats tats Selene suse 114,136,320 28 , 500,000 25 
Monte hebsOrneOn Ai. cees ne css 129,382,400 103,506 , 000 80 
New, Guinea). .rr./ stk wee as 97,280,000 77,824,000 80 
SSO ey aie eee -| 46,124,800 12,330,000 27 
Wuberislands: «4.0 6.ceus seston 51,175,480 2,840 , 000 6 
ANG ial lve See Ben cle Pe menace 470,483,000 232,163,000 49 


oe 
1 Dutch New Guinea is a part of Oceania and its forest area has been omitted in 


the total for Asia. It is discussed here as it is a part of Dutch East Indies. 
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Java and Madura 


Forest Area.—The forests of Java and Madura are estimated at 
7,163,000 acres, or about 22 per cent of the land area; practically all is 
government forest, and two-thirds of it reserved, the rest being under the 
control of the magistrates, who are advised by foresters. The forest area, 
as far as it has been explored, may be divided into teak or djati forests 
and wild forests. 

1. Teak Forests—These consist entirely or for the most part of 
teak (Tectona grandis L.). They are found chiefly in the lower hill 
regions of central and eastern Java. At an elevation of more than 2,000 
feet above sea level the growth is unsatisfactory. At the end of 1918 the 
teak forests had an area of about 1,803,100 acres; of this 36 per cent 
was organized into forest districts or managed under a definite working 
plan. . 
2. Wild Forests—In 1918 these forests comprised an area of 
3,153,200 acres of reserved land, of which 59 per cent was surveyed and 
definitely located, and 2,206,700 acres of unreserved and waste land. 
The unreserved forests are destined for clearing for agricultural use, and 
they are being diminished every year through new clearings by the 
natives as well as by granting of long leases for large agricultural enter- 
prises. The permanent forest area may, however, be considered in the 
neighborhood of 5 million acres. The number of species composing the 
wild forests amounts to more than 1,200. With a few exceptions, such 
as the Casuarina and bamboo forests in eastern Java, the wild forests are 
made up of a great variety of species. The great importance of the 
wild forests at present is not so much in the value of the timber as in 
their influence upon stream-flow. The plans considered within the last 
few years for utilizing the available water power on a big scale have still 
more emphasized the value of forest protection in the mountains. In a 
country like Java, where agriculture is dependent to a great extent on 
regular water supply in the plains, the influence of the forests is of the 
greatest importance. 

Cut.—The cut of teak in 1916 amounted to 6,572,931 cubic feet 
of timber and 27,342,067 cubic feet of firewood. Besides these amounts, 
the teak forests in 1916 supplied the following quantities of other wood 
and forest products: 


46,243 cubic feet of timber 
442,732 cubic feet of fuel 
4,111,904 pounds of charcoal 
624,162 pounds of bark 
371,361 pounds of cane 
36,470 pieces of bamboo 
3,191,826 cubic feet of bamboo for fuel 
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The wild forests in 1916 furnished 666,393 cubic feet of timber and 
2,262,119 cubic feet of firewood. This represents a total cut of all kinds 
of wood in 1916 of 40,524,311 cubic feet; the cut per acre is 5.7, and the 
cut per head of population is 1.2 cubic feet. 

Imports and Exports.—The export of teakwood in 1916 amounted 
to 534,443 cubic feet, a considerable reduction from the cut of previous 
years. The export of teakwood from Java is continually decreasing. The 
wild forests on the whole are composed of species inferior to teak, which 
are not exported. The cut in the teak and wild forests from 1912 to 1918, 
and the export of teakwood for the period between 1903 and 1916, are 
given in Tables 199 and 200. 


TasLe 200.—ToraL Export or TEAK, 1903-1916 


Year Cu. ft. Year Cu. ft. Year Cu. ft. 
LON Gates ee 534,443 LOW ae ete 1,902,105 E906 aoe hae: 2,291,464 
LOM Ae tara 702,964 OVO Reece 2,288,428 LOO a ae cae 2,147,158 
EOWA site sce Le 21, S05 L909. sec 1,583,100 LSU 4 2 ae 1,100,583 
GIS hr cyoay 1,383,265 EGOS sate 1,490,825 19032 eee 990 , 906 
OUD ye ee 1,724,723 19076, Shee cs 2,315,927 


The export of teak since 1907 was distributed among the countries 
of destination as shown in Table 201. 


TaBLE 201.—DeEsTINATION OF THE TEAK Exportep, 1907-1916 


qurope Asia 
Year Africa ioe Total 
To the To Hi where 
Total Netherlands Total = Pe 
or order usta 
Cu. ft. Ci, tte cu. ft. Cun tt cu. ft. cu. ft. Cu. fe: 


1916 519,016 SY females nna an 11,861 11,861 | 3,566 534,443 
1915 600,171 A785 020s alpeunurenat: 100,534 | 70,741 | 2,259 702 , 964 
1914 994,401 BYAUAGHS}O) An Gan cee 208 ,341 | 206,011 | 15,073 | 1,217,815 
1913 | 1,234,476 D25,,023- ser etaornn 130,257 | 180,257 | 18,532 | 1 1383 , 265 
1912 | 1,351,178 453 , 746 180,383 | 151,649 | 143,848 | 41,513 | 1,724,723 
1911 | 1,403,493 489 ,893 142,859 | 341,280 | 330,655 | 14,473 | 1,902,105 
1910 | 1,268,223 365 , 602 610,196 | 374,074 | 349,046 | 35,935 | 2,288,428 
1909 811,018 279,117 234,110 | 521,875 | 506,308 | 16,097 | 1,583,100 
1908 779 , 248 329 ,596 291,331 | 348,199 | 344,704 | 72,047 | 1,490,825 
1907 | 1,207,895 | Unknown | 891,996 | 176,782 | Unknown) 39,254 | 2,315,927 
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The character of the export, as well as the ports of export, are given 


in Table 202. 


TaBLE 202.—QuantTiTIES oF TEAK Exportep Durinc 1916 


Countries of destination and ports 


The quantity exported consisted of 


Other timber 


$= 


of shipment ‘ Total 
Railway quantity 
ties gare tae exported 
cu. ft. cu. ft. cu. ft. cu. ft. 
Europe: 
INetherlandsinirs inn 3s rematch 12,426 20,298 460,383 493,107 
TRING [reg aera Lome te Se RR aR Tro ae esl | oar Beene oot 882 20, 862 21,744 
Thesrest:of Huropes...<fes= aa oss +. DA dN exact eet 3,918 4,165 
ELOtaleR er Ae enn ae 12,673 21,180 485,163 519,016 
Asia: 
JEAVIVGRU ISIS alert oa omer MEG = SVC ean bance ial Pepe tou 10,590 11,861 
MRO tal ieee ee atthe cas cep Rae eh ta Cetin wean meats L271 10,590 11,861 
PNG UPL AMMO, arta dahon SMC oha teoeiabe ecules Kuta eh sae te PASTE 424 3,001 
Westination Unknown. <= sn... \desielaee ee oe ni BO Ore Es aseaneete a 565 
Grandstotal Senos Aa 12,673 25,593 496,177 534,443 
7 Ports of shipment: 
“ SILAS [Ul Aeoaeueee cates cae 9,743 15,391 303,015 328,149 
z. CUS Lore hes, AANA SO = epee ieee [Berge ee -ot fae ZUSAG\ Gir | aeons oe ees 4,766 
; SOMATA Oe eet. Meena mater crea 2,930 4,483 173,288 180,701 
TNE SIOE TINY ook 8 EES Rene one ieee eee Ame tere rnc ctl een on me 19,874 19,874 
Ci) DCSE OOS et Ske le ee eee’ en am al LATA a OFS a Many eee 953 
Notale ele awk eee. ate 12,673 25,593 496,177 534, 443 


Consumption.—Since the total cut of timber in Java and Madura 
amounts £0 40,524,311 cubic feet, and the export for the ten years 1907 
to 1916 averaged 1,514,360 cubic feet, the consumption amounts to 


39,009,951 cubic feet. 


With a population of 34 million this represents 


an annual consumption of 5,771,207 cubic feet (0.2 per capita) of timber 


; : 
; 


and 33,238,744 cubic feet of fuelwood (1.0 foot per capita), or a total 
of 1.2 cubic feet per head of population. 
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Sumatra 


With a total area of 114,136,320 acres (178,338 square miles) and 
a population of 5 million, Sumatra ranks high as a timber country. A 
much larger proportion of its area is timbered than is the case with Java, 
since the timber comes down nearer to sea level. If only 25 per cent 
is considered as forested, there are at least 28,500,000 acres of forest. 
Some of the forests contain a great deal of teak. In southern Sumatra 
there are at least 17,290 acres of forest consisting almost entirely of 
ironwood (Eusideroxylon zwageri). The dipterocarps are important tim- 
ber trees of Sumatra, and there is also a valuable pine in the northern 
part of the island. Gums, resins, and gutta-percha are important exports. 


Dutch Borneo 


Of the 185,510,400 acres (289,860 square miles) in Borneo, the Dutch 
control 129,382,400 acres (202,160 square miles) and the British the rest. 
The population is about 1.5 million. It is stated that the greater part of 
the island is covered with forest. If we assume about 80 per cent timber 
forest, the forest area may be taken as about 103,506,000 acres. 

There are about 60 merchantable species of timber of which the prin- 
cipal ones now cut are “tapan” and “ironwood.” British North Borneo, 
and probably Dutch Borneo too, export rubber, gutta-percha, and man- 
grove bark. Although there is much excellent timber, it is hard to get 
out even close to the rivers, and will not be exploited to a great extent 
until the more accessible regions are exhausted. 


New Guinea 


If we may assume the same proportion of land area in forest as is 
estimated for British New Guinea (about 80 per cent), the forest area 
of Dutch New Guinea is about 77,824,000 acres. It is a dense tropical 
mountain forest of many species, except that along the coast are pure 
belts of mangroves, while slightly inland are open eucalyptus groves. 
The forests of New Guinea have not yet been exploited, nor have they 
ever been explored to any extent. The population is estimated at 400,000, 
of whom very few are Europeans. 


Celebes 


Much of the country, especially around the Gulf of Tolo, is covered 
with primeval forests and thickets. The forest area is estimated at, 
12,330,000 acres, or 27 per cent of the total land area. Vegetation is 
extremely rich, but there are fewer large trees than in the other islands 
of the archipelago. Bamboo and rattan-palm are common in the woods, 
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and among the large trees are sandalwood, ebony, sapan and teak. The 
products of the forests supply about half of the total exports. The popu- 
lation is about 3 million. 


The Forestry Movement in Netherlands East Indies.—The forests 
of Java have been under forest administration for more than 70 years. 
Forestry there has reached a much higher stage of development than in 
the Outlying Possessions, where until a few years ago no actual forest 
control existed and where even at present it is still in the experimental 
stage. 

In Java there is a forest service, the duties of which include regula- 
tion of forest boundaries, surveying and mapping of the forests, prepara- 
tion of working plans, reforestation of cleared tracts, forest protection, 
and supervision of the forest experiment station. Until recently the 
management of the government rubber plantations was also under the 
direction of the forest service, but since 1919 the state rubber industry 
has been a separate branch of the service. The forest experiment sta- 
tion was established in 1913, and its staff includes a technical forest 
director and several assistants. Within the last six years the experi- 
ment station has been greatly developed. The activities are confined 
chiefly to research regarding the location, composition, and condition of 
the forests, and to some regulation of cuttings. The cutting of forests 
is granted to private individuals on long terms. Forest areas not over 
8,768 acres in extent may be leased for 30 years on payment of a fixed 
yearly rental and a tax per unit of wood cut. The concession may be 
withdrawn if exploitation is not begun within a year after acceptance. 
Besides long-term grants there are also concessions for cutting on short 
terms. 

Most of the cutting in the Outlying Possessions is done on short 
terms. A considerable part of the wood is used in Java. Singapore also 
is an important wood market. The markets in China, Japan, and Aus- 
tralia are now being developed. A large part of the exported timber 
is supplied by species belonging to the dipterocarp family. Besides the 
exportation of ordinary timber, there are also being exported ebony, 
sandalwood, and speckled wood. Aside from timber, the forests in the 
Outlying Possessions are of great importance on account of the vast 
quantities of forest by-products. These by-products are gathered by 
the nativ¥€ population, and yield a direct revenue only in the form of 
export duty. The most important are rattan, damar, copal, gutta-percha, 
and tanbark. This export now amounts to about $400,000 per annum, 
while the value of the by-products themselves is estimated at 8 to 10 
million dollars, 
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The growth of the forest administration may be inferred from a com- 
parison of the number of employees in the Dutch East Indies in 1910 
and 1918: 


1910 1918 

Chief inspector....... Pe ey er me or aye SE Bi ee 1 1 

Inspectors and director of experiment station..................--- 5 9 
Foresters, assistant and adjunct foresters of the first class.......... 74 106 | 

Adjunct forésters.of the second classy... 2st ccie rere 10 ee 

Chief overseers, overseers, and student overseers.............-.--- 155 337 

Native. cuards—forest police yatta ae 268 494 

Rorestiwatchmen sc: ccleaner orc eee ee et ed 424 774 

otal accig5 oe ecthy Sak ae ee ee ae ee ea Coe hctekere tare a eammrameore 937 1S YPA! 

The net revenues are as follows: 
1900—$376,800 1908—$854,400 1913—$926,800 
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FRENCH INDO-CHINA 
The Region as a Whole 


Forest Area.—French Indo-China includes the protectorates of 
Annam, Tongking, Cambodia, the colony of Cochin-China, and part of 
the Laos country. In 1900 the newly acquired territory of Kwang- 
Chow Bay on the coast of China was also included as a part of the 
French administration of Indo-China. The total land area is estimated 
at about 185,600,000 acres (290,000 square miles), and the population 
at 17,000,000. The total forest area is estimated at about 62,000,000 
acres, or 33.4 per cent of the total land area. By protectorates and 
colonies the distribution of forests is about as shown in Table 203. 

Cochin-China, Annam, Cambodia, and lower and central Laos are 
particularly rich in tree growth, while northern Laos and Tongking are 
less heavily forested. 

The forests of Indo-China, principally of Tongking, northern Laos, 
and Cochin-China, have been cut over for centuries by the natives. 
They are now under the process of restoration by the French Forest 
Department. 


\y 
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TaBLEe 203.—Disrrisution or Forests 


Forested area rere 
oreste 
Protectorate or colony one) lend Population Per cent | area per 
area : 
Acres of land | capita 
area 
acres acres 
shongkinges:. 6.04. .28 29,440,000 6,000,000 8,645,000 29.4 1.4 
PNA RATING 6. \hesee, ts oo 33,280,000 6,124,000 | 14,820,000 44.5 2.4 
meambodia® \.632...4). 41,600,000 1,500,000 9,880,000 23.8 6.6 
ILAXO ISIS: ene aa 67,200,000 550,000 | 23,469,000!| 34.9 42.7 
Cochin-China......... 14,080,000 3,000,000 5,186,000 36.8 ees 
HhOtaler eee 185,600,000 | 17,174,000 | 62,000,000 33.4 3.6 
a oe a 


1 Kstimated. 


Character of Ownership.—Practically the entire forest area of Indo- 
China is under state ownership, and controlled by the forest adminis- 
trations of the several protectorates and colonies. Some forests are 
declared reserved forests in which cuttings are more strictly regulated; 
the rest are classed as unreserved with fewer restrictions as to cutting. 
The total reserved forest area is 3,388,000 acres, distributed by pro- 
tectorates as follows: 


Acres 
ererin-Ching (147 < reserves) <5 ¢ aac. Wis aon apthaaeateas alld aise eta 833,924 
PeaEY 1 (28, ROSEY VER) crt. Aaiis ol se Set heh cas a Ae eee ea PD 670,360 
Beer NOCIA ee CA cM colt ty cats necaga Rae che a Te at en aad Wade i thease 1,192,153 
1 SUSTNG ES JE ha ReneS ru gem ie ee pe WM te A a eh a Ca hes 691,600 
BE Ot a Vier sent neh meres vce bak en hea SRT cea ea Led Reet Ree eo aeee 3, 388 ,037 


The reserved forests are constantly being increased in size, but not 
all are under management. Thus only 179,473 acres out of the 833,924 
in Cochin-China, and about 123,500 acres out of the 691,600 in Tong- 
king, are actually under forest management. 

Annual Cut.—The total production for 1916, including both sawlog 
estimate places the present average annual yield for the forests of 
Tongking at about 25 cubic feet per acre. For the entire reserved forest 
area of Indo-China this would make an average annual yield of about 
85 million cubic feet. If this applied to the entire forest area (62 million 
acres), the annual growth would amount to over a billion and a half 
cubic feet a year. This is probably too high an estimate. 

Annual Cut.—The total production for 1916, including both sawlog 
timber and firewood, amounted to 40,142,000 cubic feet. Of this 
14,140,000, or 35 per cent, was sawlog timber and 26,002,000 cubic feet, 
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or 65 per cent, firewood. The average cut per acre for the reserved 
forests is 11.8 cubic feet, for the entire forest area 0.6 cubic foot, and the 
cut per capita is 2.3 cubic feet. This evidently does not include a large 
amount of cordwood and bamboos cut by the natives for which no offi- 
cial record exists. Probably not less than 30 million cubic feet of bam- 
boos are utilized annually. The entire cut must be at least 50 million 
cubic feet and, judging by the wood consumption in Malaysia where 
conditions are similar to those of Indo-China, possibly much larger. 

The woods are divided into four classes or groups, and the price per 
cubic meter of log or squared timber is fixed for each species of the 
class. 

1. Woods of the first class are of fine grain and high specific gravity, 
take a good polish, and are resistant to insects and decay. These woods 
are generally used for high-grade cabinet work. 

2. Woods of the second class are also of high grade, but are not 
as dense as those of the first class. Though suitable for most uses, they 
are commonly employed for carpentry and joining. Most of them are 
resistant to insects and rot. 

3. The third class includes woods inferior in quality to those of the 
first and second classes. Their chief use is for boxes and cheap furni- 
ture. 

4.The fourth class includes woods suitable only for fuel. It also 
includes a very large number of soft, non-resinou8S woods, which could 
probably be used for the manufacture of pulp and paper. 

By protectorates and colonies the cut for 1916 was distributed as 
shown in Table 204. 


TasLe 204.—Timper Cut, Frencu Inpo-Curna, 1916 


Sg Sawtimber Firewood Total ne 
or colony per capita 
cu. ft. Me Ch, cu. ft. p. ct. cu. ft. cu. ft. 
Amma: ai. 2a 2,499,000 | 40 3,675,000 | 60 6,174,000 1.0 
Cambodia..... 5,164,000 |} 51 4,905,000 | 49 | 10,069,000 6.7 
Cochin-China...| 2,726,000 | 18 | 12,802,000 | 82 | 15,528,000 522 
ToS ene eae 500,000!) 45 600,000!| 55 1,100, 0002 2.03 
Tongking...... 3,251,000 | 45 4,020,000 | 55 7,271,000 1e2 
Total....| 14,140,000 | 35 | 26,002,000 | 65 | 40,142,000 2.3 


-_— nee SD 
1 Estimated. 2 Calculated from’. 3 Assumed. { 


Loss.—The loss due to forest fires, clearing of forest land, and decay 
must be enormous. Judging by the fact that shortages of timber of 
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better grades are already felt in Tongking and Cochin-China, it would 
seem that the loss is nearly if not quite as large as the actual annual 
cut, or about 50 million cubic feet. 

Annual Consumption.—The cut of 50 million cubic feet of all kinds 
of wood, together with about 30 million cubic feet of bamboos, or a 
total of 80 million cubic feet, represents the yearly domestic consump- 
tion of Indo-China. The total per capita consumption is thus about 
5 cubic feet. 

It is evident that little wood is used locally except for fuel and 
boat building. The natives use bamboo for houses in rural districts, 
while in towns stone and tile are preferred to wood. Where wood is 
used, native hardwoods, on account of their ant-resistant qualities, are 
preferred to imported woods. Whatever the imports of coniferous soft- 
woods may be, they are chiefly used in Indo-China by the French 
government in its navy yard and dock yard in Saigon. Pine is used 
for furniture and interior work aboard ships, and to a smaller extent 
in the construction and repair of small boats. 

Exports and Imports.—Although the forests of Indo-China include 
many timber trees which would be of great commercial value, as well 
as many other trees which could find a place in the industries of Europe, 
export of timber from Indo-China to France and to other European coun- 
tries is practically non-existent, being limited to a few cabinet woods des- 
tined for very special uses. Other forest products exported are rubber, 
sticklac, gutta-percha, gums, turpentine, rosin, benzoin, kapok, and rat- 
tan. There is considerable trade, however, between the different protecto- 
rates and colonies. Thus 70 per cent of the annual timber production in 
Cambodia is exported to Cochin-China, chiefly through Sadec, Vinhlong, 
Mytho, and Cholon. Similarly, Tongking, which in 1916 exported 
183,242 cubic feet of timber of all kinds and forms to Hongkong, 
imported 450,000 cubic feet of lim logs from Annam. Tongking is thus 
dependent upon Annam for lim wood. 

Exports of teak from Saigon (the only port from which it is exported) 
in 1913 amounted to about 52,950,000 cubic feet or 636,500,000 board 
feet. Nearly all of this teak, however, originated in Siam and not in 
Indo-China. The teak exported from Saigon went to the following 
countries: 


M board feet 


OI PEONS iio oars ok ae Lee cae we ee or he es 386,447 (probably mostly reexported) 
“PST cate eee an TOE oe ROT Chee peer ete 130,034 
“Sociferelh LIVe he echelin Suabe Attcole eats eto a tioiare tie eke 67,458 
Europe (except France)..........-------+++-: 38 , 957 
GEE ree) kisi ack vs pet Oe ae 13 ,636 


“varies oo aie ait ee Serene Ora Ee ee 636 , 532 
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Imports for the five-year period 1910-14 averaged 1,346,000 board 
feet per year, valued at $58,780. About half of it was Douglas fir from 
the United States. 

Ports.—The principal port of entry of Cochin-China is Saigon. It 
is the only harbor where vessels can enter with safety and where they 
can be quickly loaded and unloaded. Haifong is the port for all Tong- 
king; Tourane is the chief port of Annam. About 16 sawmills are 
operated in Indo-China. There are also scores of Chinese yards where 
the native timbers are whipsawed by the Chinese sawyers. 

Probable Future.—There are many obstacles in the way of develop- 
ing an export trade from Indo-China: (1) lack of knowledge of prop- 
erties of the woods; (2) high transportation charges; (3) difficulty and 
costliness of logging; (4) wide fluctuations in the monetary unit (piastre) 
of the Indo-China protectorates, which is not stabilized and therefore 
makes all merchandise, both imported and local, unusually high. The 
high prices at the shipping ports and the cost of freight will long be 
prohibitive to the exportation of heavy timber into Europe or France. 
On the other hand, it is likely that a moderate amount of lighter woods 
suitable for telegraph poles, mine timbers, packing boxes, tool handles, 
spools, matches, toys, canes, and the like can be exported. There is 
also a large supply of by-products, such as bamboo, rattan, oils, and 
resins, which could be profitably exported. 

The possibilities of export trade are indicated in the estimates of 
the several administrative forest officers of the protectorates. Thus the 
chief of the Forest Service of Cambodia estimated that the province can 
furnish 28,240,000 cubic feet of timber annually without impoverishing 
its forests. According to its forest authorities, Annam, including the 
pine forests of Lang Bian, could furnish more than 3,530,000 cubic 
feet of timber a year. If all the coniferous forests of Annam were 
exploited they could furnish, it is claimed, at least 17,650,000 cubic 
feet of wood a year. The chief of the Forest Service of Cochin-China 
estimates that the forests of that colony could supply 1,164,900 cubic 
feet of wood a year. Lower and Central Laos, although no figures are 
available, could furnish at least as much as Annam, or 3,350,000 cubic 
feet. The forests of Tongking are too nearly exhausted even to meet 
local needs. Thus Indo-China could produce annually about 36,464,900 
cubic feet of timber for export trade. The use of timber of both precious 
and common kinds from Indo-China, at least by France, will gradually 
grow. Even before the war the ‘use of colonial woods had begun to 
assume considerable proportions. During the war Indo-China _fur- 
nished banglang for gunstocks. As the properties of the colonial woods 
become better known and exploitation and transport are cheapened while 
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the supply of temperate hardwoods diminishes, they are certain to 
appear in increasing quantities on the markets of Europe. 


Tongking 


Area and Character of the Forest.—The forest area of Tongking 
is placed at 8,645,000 acres. This is merely an estimate, as ‘no accurate 
statistics are available. ‘The forests on the whole are very much 
depleted, bare mountains covering vast areas. The virgin forests have 
been devastated, some of them centuries ago, and the remainder since 
occupation by the French. The 8,645,000 acres of land designated by 
the name of forests includes much deforested land which is not capable 
of restoring itself without artificial reseeding or planting, a task which 
is not being undertaken at the present time. Moreover, a large number 
of rice plantations and forest parcels used by the natives for the pur- 
pose of obtaining by-products are also included. The reserved forest 
area is about 691,600 acres, and the area under actual management is 
123,500 acres. The latter area is managed chiefly for fuel under a 
system of coppice with standards. The trees are for the most part broad- 
leafed, mixed here and there with conifers in certain regions. Pure 
stands or stands of only a few species are rare; as many as 50 different 
species may be found on a single acre. The forests have almost entirely 
lost their original character, as the natives have been devastating them 
for centuries. Primeval forests are found only at high elevations, 
2,300 to 4,900 feet and more above sea level. The forests in the valleys 
and plains are badly devastated and consist of inferior, undesirable 
species. Even the second growth has disappeared on vast areas, giving 
place to brush or grassy savannahs. The primeval forests must formerly 
have covered all of the lower regions of Tongking, but they have been 
destroyed to make room for field crops. Tropical species, such as the 
Dipterocarpeae, Sterculiaceae, and Anonaceae, are represented only in 
small numbers. There are a number of species of the temperate region, 
such as oak, maple, chestnut, ash, magnolia, walnut, and others. There 
are both hard and soft species, the latter prevailing in the forest growth 
that followed fires, cutting, or clearing. The greater part of the trees 
are much shorter than those of the typical tropical forests. 

The regimen of streams in Tongking has suffered from the effects of 
deforestation. Beds of rivers are clogged with sand banks and rocks. 
The actign-of torrents is evident not only on mountain sides but also in 
cultivated valleys. Sand, gravel, and even heavy rocks are carried 
along by the rushing water, and form deposits of detritus which destroy 
the rice plantations of the upper valleys. 

Annual Cut.—The cut in 1916 according to the different classes of 
woods was as follows: 
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TaBLE 205.—AmountT or Woop Cur in TonckKING 
BY Cuasses (1916) 


Quantity 


Judging from the amounts cut in 1916 the following species are the 
most commonly used: 


Woods largely of first and second class 


cu. ft. (logs) 
Gie 122,950 
Soi \oak (Quer) a 5. j eres taluk ss ae ig eee each on { 68,800 
Cho Di plenocar Pus: 5. ws onde cree ee, Sea , ean ee 69,400 
PUR VHC, 20/5 vmytistnlaa cage tadt esr Te eee ee 61,175 
Goi—Amvora (wood of third Clasa) 5 2h bile shale A sone oye ie eee 55,880 


Woods of third and fourth class 


All these species are of slight value—characteristic woods of cut-over 
and culled forests devastated by man; they are not suitable for perma- 
nent construction. 


cu. ft. (logs) 
Muong—Cassia timoriensis and other leguminous softwoods............... 442 ,944 
Cham or Tram—Canarium—several BDOHION: Wn sok Stats eee 394,619 
Bode sd nthosty tam 5 50. 80 mat tala hese ete aaa 309 , 334 
Xoan—Melia and several other ol): aE OIE OPI Ean Mee oe eA te 280,317 
Vang—Mallotus and several other COMETS shes," ab oA Nas veuile SiC ah eek oer meas Pe 185,360 


Cambodia 


Area and Character of the Forest.—The estimated forest area 
of 9,880,000 acres does not include the forests inundated at high water 
nor those near villages which will be cleared to make room for field 
crops in the near future. The forests are divided into three distinct 
groups—inundated forests, second-growth forests, and dense forests in 
dry situations. 

The inundated forests contain only inferior species mingled with 
vines and rattans. Like the forests near the villages they are certain 
to disappear before long, since the rich soil on which they grow is in 
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demand for agriculture. As it is impossible to supervise them efficiently 
and exploit them methodically, they are entirely neglected by the forest 
administration of the protectorate. 

Of the second-growth forests the principal species are: phchek, sokram 
(Rubiaceae), thbeng, trach, and khlong (Dipterocarpeae), growing iso- 
lated without undergrowth. From August to November the soil is cov- 
ered with young seedlings and sprouts coming up among the grass; by 
January, the beginning of the dry season, the young plants and grasses 
are destroyed by fires lighted by the natives. These fires injure the soil, 
destroy the young plants, and hurt the larger trees or kill them alto- 
gether; hence natural reproduction is difficult. 

The dense forests on the drier situations are located in the districts 
of Stung-Treng, Kratie, Kompong-Thom, Kampot, and Battambang. 
They contain over 1,100 species of more or less well-known trees, 
utilized to a greater or less extent in local industry. The species rarely 
occur in pure stands, but are mixed in such a way that it is often possible 
to count more than 100 on a fairly small area. The stands located 
along the principal rivers have been cut over by the natives without 
method. Many stands a few miles from floatable streams are still 
almost intact, however, and contain considerable material which could 
be exploited by opening roads and altering the courses of the streams. 

The forests of Cambodia contain species suitable for many indus- 
trial uses, such as cabinet and furniture making, vehicles, build- 
ing, railroad ties, and mine timbers. Some of them are also suitable 
as substitutes for the woods of France as well as those of America, 
Sweden, and Russia. The by-products are important and varied, includ- 
ing resins, gutta-percha, barks, dyewoods, tanning extracts, medicinal 
plants, odoriferous woods, textile and fibre plants, bamboos, rattan, etc. 

Forest Management.—The reserved forest area is now about 
1,192,000 acres. All forests of Cambodia are under administration. No 
cutting may be done without license, except to a certain extent in unre- 
served forests. Classified species may not be cut smaller than specified 
dimensions; felled timber must be hauled directly to the depot and the 
license verified. Fuel cutting is also regulated by license. By-products 
are not subject to conditions of exploitation, but can not be exported 
from their original province without payment of a tax, about 10 per 
cent ad valorem. The Forest Department is carrying out a program 
of improyéments in the forests, such as construction of roads and 
straightening out of streams to make them floatable. When the entire 
program is completed the dense stands covering more than 494,000 
acres between Khong and Stung-Treng will be opened up to utilization. 
Wood commerce has grown greatly in this region in the last few years. 
The export from Stung-Treng in 1916 was 5,965 pieces, the volume of 


398 FOREST RESOURCES OF THE WORLD 


which was 393,136 cubic feet. These works of improvement not only 
facilitate the utilization of the forests of the region of Stung-Treng, but 
are also of great service to the Company of East French Asia, which cuts 
in Siam and floats on the Mekong four to six thousand teak logs per 
year. These are sawed at Saigon and exported to Europe. 

Reforestation also is carried on in the reserved forests. The principal 
object is to propagate the species which are most in demand in com- 
merce, as well as bamboo, a very necessary product now becoming scarce. 

Clearing of forests by burning for the purpose of using the land 
for agriculture is common in the province. It is impossible to check 
the practice suddenly, since the natives depend on it as a means of 
livelihood. It will be necessary to proceed gradually, introducing 
improved methods and implements. 

Other fires, which are of yearly occurrence, also do great damage. 
They break out in the dry season, spread rapidly, destroy the forest 
growth, and consume the humus. These fires are usually lighted delib- 
erately, either to renew pasturage or merely from custom, rarely from 
malice. 

Annual Cut.—The amount of building timber cut in 1902 was only 
3,056,768 cubic feet; in 1910 it reached 3,584,433 cubic feet, and in 
1915, 6,014,873 cubic feet. It is conservatively estimated that 28,240,000 
cubic feet can be exported each year. Thirty per cent of the annual 
production is used in Cambodia, and 70 per cent exported to Cochin- 
China, chiefly to Sadec, Vinhlong, Mytho, and Cholon. The cut of fuel 
wood was 3,248,000 cubic feet in 1911 and 4,936,000 cubic feet in 1915. 
The growth of the lumber industry may be gathered from Table 206. 


TaBLE 206.—TimBer Cut in Camponra, 1907-1916 


Year Timber Fuelwood Bamboo Total 

cu. ft. cu. ft. cu. ft. cu. ft. 
LOO eerie) cient aia hn ee 2,708,000 2,696,000 89,000 5,493 ,000 
NOOB Retry et fos ct ed ieee 3,554,000 3,112,000 402 ,000 7,068,000 
DOUG raedors striae Bq ee ett 4,432,000 2,733,000 272,000 7,437,000 
AKO UILON ee cieeete, csien Neca are 3,584,000 3,225,000 701,000 7,510,000 
VOTERS cd loots sv, ce eae 3,852,000 3,248,000 84,000 7,184,000 
197 ft Gis Reng a Fee 3,973,000 3,532,000 199,000 7,704,000 
LOTSMAS IR oRiir can cee 5,362,000 4,129,000 214,000 9,705,000 
NOM Arera Cea te tx chee ee 6,694,000 3,171,000 934,000 10,799 ,000 
PO Miter axaterttcrs racic hoawnt 6,015,000 4,936,000 1,756,000 12,707 ,000 
LOU G ahoteerceis. sites daar 5,164,000 4,905,000 1,380,000 11,449,000 
AVOTAZO i lnsicls cook 4,533,800 3,568, 700 603, 100 8,705,600 
re ns 
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Owing to the condition of the streams and the distance between 
centers of exploitation and the floatable rivers, it is only during the 
months of September, October, and November that heavy timber can 
reach the principal markets of Mekong and Tonle-Sap. Four fifths of 
the timber is sold on the ground to buyers from Cochin-China. The 
value of products exploited in 1916 was as follows: 


Buildin getim bercass in nee $1,491,981 
f YUel Se SNe 0 Be re AU pate bee cen Ok 184,574 
By-prOdUC tome ad eects ee ene 294 ,599 
Charcoalpesctan nee iia ne eee 34,181 


These figures do not include products delivered free of charge to the 
Cambodian population, the value of which is more than $1,737,000. 

Species Suitable for Export.—The following woods of Cambodia 
are considered suitable for export trade: 


TaBLe 207.—Campopian Woops Surraste ror Usr In FRANCE 
SS SS a aE a eee eS 


Amount avail- 
Name Description able for export Uses 
per year 
cu. ft. 
Chhoeuteal Common in Cambodia. 1,765,000 Carpentry, ordinary fur- 
(Dipterocar pee) Reaches 59 inches niture, vehicles, etc., 
(Known in France in diameter. Wood and all uses under 
as Cambodian strong, easy to turn shelter. 
— . oak) and saw. 
Khlong, thbeng 176,000 Same. 
(Dipterocar pee) 
Sralao Widespread. Large di- 706 , 000 Furniture, joining, ve- 
(Lagerstroemia) mensions, long fibers. hicles, oars, gunstocks. 
Saws and_ bends 
easily. 
Koki Very large. 353 ,000 Carpentry, furniture, 
(Dipterocar pee) vehicles, boats, cross- 
ties. 
Phchek A very heavy, hard 353,000 Good for supporting tim- 
(Dipterocar pee) wood, small sizes, re- bers of bridges and 
sistant to moisture. houses, heavy carpen- 
try, and vehicles. Also 
good for railway tim- 
bers, telegraph posts, 
etc. 
Reang-phnoft Very hard, brittle, and 353 , 000 Same uses as phchek. 
(Dipterocar pec) inflexible. , 
Sokram Tough and hard, often 353 ,000 Bridge timbers, high- 
(Rubiacee) called iron wood. : grade furniture, hubs 
and spokes of wheels, 
cross ties, etc. 
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TasBLe 207.—CamBopiaNn Woops SuITABLE FoR UsE IN FrRaANcE—Continued 


Name 


Lumbor 
(Dipterocar pec) 


Phdiec 
(Dipterocar pec) 


Beloi 
(Lauracee) 


Bosneak 
(Clusiacee) 


Kralanh 


Thnong 


Kroeul 
(Rubiacee) 


Krakas 
(Leguminose) 


Beng 
(Leguminose) 

Chramas 
(Dipterocar pec) 


Kranhung 
(Leguminose) 


Neang-nuon 


Amount avail- 


Description able for export Uses 
per year 
Cuuit: 

Large sizes, flexible but 105,900 to| Furniture. Might also 
difficult to saw. 141,200 be used in the manu- 

facture of airplanes. 

Very large sizes. Wood 353 , 000 Small carpentry timber, 
light, works and turns common furniture, ve- 
easily. hicles, and especially 

coffins. 

Very large. Wood 70,600 to) Carpentry and _ furni- 
light and works 88 , 250 ture. 
easily. 

Wood hard and resis- 17,650 to} Bridge timbers, columns 
tant to insects. 21,180 for houses, railway 

ties, spokes of wheels. 
Could also be used for 
pulleys. 

Large dimensions. Re- 14,120 to} Bridge timbers, house 
sistant to moisture. 17,650 columns, railway ties. 

Large dimensions. 21,180 to) Turning, carving, ve- 
Hardens with age. 28 , 240 neering, high - grade 
Polishes well. furniture. 

Wood hard, brittle, 35,300 Columns and ties. 
works and polishes 
well. 

Large sizes. Wood 141,200 to} Columns, high grade 
heavy, hard, inflex- 176,500 furniture, and ties. 
and brittle. Resists 
moisture, turns and 
carves easily. 

Same as krakas. 35,300 Same as krakas. 

Tall, but small in diam- 35,300 Columns, railway ties, 
eter. Fine grain, bridge timbers. 
hard. 

Excellent wood, hard 7,060 Much in demand for 
and heavy, but rather carving and veneer, 
rare. fine furniture, spokes 

of wheels, and railway 
ties. 

High-grade wood, 7,060 Turning, veneer, carv- 


heavy and hard. 
Rare. : 


ing, fine furniture, 
hubs and spokes of 
wheels. 


a eee 
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Export Trade.—The woods of Cambodia have not as yet figured 
largely in European commerce. If their properties were fully known 
in the home market they would be considerably in demand, since a 
great many of them are suited to use in the mother country (France). 
Table 207 gives some of the woods which are adapted to use in France. 

By-Products.—Very few of the secondary forest products have been 
exported up to the present time. The local commerce amounts to over 
$289,500. It is estimated that more than half of the by-products, such 
as resins, gums, and barks, go to waste because their uses are unknown 
to natives and Europeans, and because the Cambodians do not harvest 
a third of the by-products with which they are familiar. The Forest 
Department has recently decided that all by-products of apparent com- 
mercial value shall be studied and analyzed with a view to their utiliza- 
tion, and that samples shall be sent to France. 


Annam 


Area and Character of the Forest.—The forest area is estimated 
to occupy nearly half the total area of the country, or about 15,000,000 
acres. This is too low an estimate if the entire area covered by some 
kind of forest vegetation is considered; on the other hand, it is too 
high for the area of exploitable timber only. The forests of Annam 
form a continuation of those of Tongking to the north, Cochin-China 
to the south, and Laos to the west. They represent an enormous timber 
wealth comprising rare woods, such as rosewood, ebony, ivory wood, 
and some common timber suitable for pulp and paper and other uses. 

Dipterocarps and Leguminous Species —Among the broadleafed trees, 
the dipterocarp and legume families furnish the most valuable species. 
While the dipterocarps furnish timbers for heavy building, the legume 
family furnishes fine cabinet woods and building timbers, as well as 
wood suitable for turning and decorative purposes. 

Conifers—There are also many species of conifers, pines espe- 
cially, covering hundreds of thousands of acres, but most of them are 
located in remote regions difficult of access. Although they could be 
exploited, transportation and logging would be too costly for this 
to be profitable under present economic conditions. The country has 
no roads and but few inhabitants. In addition to the pines, Chamaecy- 
paris, Theffopsis, Cunningham, and Tarus are found. The coniferous 
forests occur in both pure and mixed stands. The pure stands in general 
are subject to wind, fire, and disease. 

The Pine Forests of Lang-Bian—The province of Lang-Bian con- 
tains large pine forests, the possible annual production of which has 
been estimated from 14,120,000 to 21,180,000 cubic feet, capable of 
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yielding large quantities of pulp, as well as saw-timber. These forests 
are not accessible at present. 

Annual Cut.—The cut for five years, 1912 to 1916, of sawlog timber 
of the several classes and of fuelwood is given in Table 208. 


TaBLE 208.—ANNUAL TimBER Cur By Kinps or Woop, 1912-1916 


eee ar (Aone oan ese ype 
Not 
1st 2nd 3rd : Per ; Per Grand 
Year class class class big oe a cent Ls cent total 
fied 
cu. ft. Cu, tb. cu. ft. cu. ft. cw. ft. cu, ft. cu. ft. 
DT WA eran cee [resem are Sen nt SOc al [et ns 1,860,000 | 33.1 | 3,754,000 | 66.9 | 5,614,000 
TONS Pre Roe Sere tee ee ccgst cant lee i | eae etre 2,603,000 | 31.5 | 5,658,000 | 68.5 | 8,261,000 
1914....] 228,000 | 838,000 | 423,000 | 984,000 | 2,473,000 | 34.2 | 4,762,000 | 65.8 | 7,235,000 
1915. ...| 480,000 | 380,000 | 343,000 | 687,000 | 1,890,000 | 43.5 | 2,455,000 | 56.5 | 4,345,000 
1916....| 935,000 | 257,000 | 435,000 | 872,000 | 2,499,000 | 40.5 | 3,675,000 | 59.5 | 6,174,000 


Waste and Fires.—A great amount of wood is wasted in the forests 
of South Annam; heavy timber trees usually grow large at the base, mak- 
ing cutting slow and difficult, hence woodcutters saw trees off at 5 to 7 
feet above ground, and waste from 35 to 70 cubic feet of wood from 
each tree. When the tree is down the cutters take out a log of a certain 
length and the remainder is wasted. Much damage is also done to young 
growth in removing heavy logs from the forests; “there are as many roads 
in these forests as there are trees cut and hauled out.” Logs are hauled 
by buffalo. Woodcutters also burn much wood uselessly; on a burned- 
over area of 50 acres there is often as much as 7,000 cubic feet of half- 
burned lim, completely useless. There is a similar waste in cutting fire- 
wood, since, as a rule, the smaller trees are cut for fuel. 

Most of the burning of the forests of Annam is done under 
the name of clearing. This is a process of cultivation which consists 
in burning several thousand acres of forest every year, followed by 
planting field crops on a few hundred acres. Although in theory the 
process is supposed to follow a sort of cycle, on different areas, coming 
back to the starting point when the forest has restored itself, this 
does not work out in practice. The forest does not restore itself 5 
it is followed by grass which is burned regularly every year. This prac- 
tice can hardly be suppressed among the tribes in the mountain regions, 
but it could be checked to a great extent in the plains, where the natives 
are in closer contact with civilization. Every year fire destroys fine 
stands completely. Unless strenuous measures are taken to prevent 
such destruction the forest of North Annam, between the plain and Laos, 
will disappear wholly in less than half a century. Some of the colonists 
recently asked the Forest Service to intervene for the purpose of check- 
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ing forest fires. During a single year the inhabitants of a village com- 
posed of 30 huts almost completely destroyed the forest within a radius 
of 15.5 miles. 

There are immense devastated areas in certain regions, separated by 
wooded tracts, though the latter are decreasing year by year. The 
bamboo forests are also destroyed by fire. These fires are due quite as 
much to carelessness and neglect on the part of the authorities as to 
actual wrongdoing, and perhaps even more so, since those who do the 
burning are usually ignorant of the evil consequences and merely con- 
tinue a practice which had been carried on long before their time. The 
best remedy seems to be to place the responsibility for the fires on the 
villages, and to require the inhabitants to devote a certain number of 
days, in proportion to the extent of the destroyed forest area, to the 
work of reforestation. 

The usual effects of deforestation are evident in this region—gradual 
increase of the area of uncultivated land at the base of the mountains, 
due to the washing down of debris from the bare mountain sides, filling 
up to the beds of streams, and consequent floods. 

Principal Exporting Centers.—Haifong, Ben-Thuy, Tourane (port 
of Central Annam), Quinhon, Bangoi, and Saigon, are the most important 
exporting centers. 

By-Products.—The forests of Annam yield many by-products such 
as bamboos, rattans, oil, resin, gums, tanbark, fiber, medicinal extracts, 
oil-producing seed, cardamom, and vines, which in the aggregate bring 
considerable revenue. 

Forest Administration—The forests are managed under the law 
of August 26, 1914, modified by laws of September 30, 1915, and April 
14, 1916. Woods and forests located in the territory of Annam belong 
either to forests reserved by decree of the Governor General or to pro- 
tected forests, which include all other forests under supervision. The 
protected forests are further divided into classified and unclassified. 
Classified forests contain four kinds: precious woods, and woods of the 
first, second, and third class. No wood may be cut in the protected for- 
ests without a cutting permit; trees of classified species less than 17.7 
inches in diameter breast high may not be cut; and classified trees must 
not be converted into fuel. The minimum cutting diameter of unclassified 
woods is 5.6 inches. 

Resin Zepping is carried on in the reserves of Hoang-Mai, in Lang- 
Bian, and at Dang-Kia. The results are on the whole not satisfactory, 
owing to the difficulty of procuring material and labor. Forest roads 
have been opened by the Forest Department for hauling and as boun- 
daries; they also sometimes serve as fire protection trenches. 
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Reforestation—For several years the Forest Department has been 
undertaking works of reforestation in places where the plantations 
can be protected from fire, in uncultivated regions, near the official 
headquarters of forest officials where proper supervision is available, or 
on the seashore, where work of fixing dunes is in progress. The main 
object of planting is to provide fuel wood. The results of the work are 
in general encouraging. 

Species Suitable for Export Trade.—The following woods of North 
Annam possess qualities that make them suitable for export trade: 


TaBLE 209.—Woopbs SuITABLE FOR Export 


North Annam 
Wood Qualities and Uses 

Bonhg-hottes akc near ere Joining. 

BOpieeae nen eee tee ee Cabinet making. Very light and easy to work. 

BORN onicd oars Gin tie Catena Cabinet making. 

BU Bs AY hoe Sos ea ee Carpentry and furniture. 

Cail (Quercus!) pers Uses not given. Splits and warps easily. 

Ghauri SA eel abst: Easy to work; very resistant; not attacked by insects. 
Joining, cabinet making, and vehicles. 

IGheonnae aye sre en Se Not resistant to extremes of temperature and not 
attacked by insects when protected from moisture. 
Columns. 

Chorchtie oh ti7. prea are Very good flexible wood. Carpentry and small boats. 

Choi (Dipterocarpus tonkinen- | A very handsome and perfect cabinet wood. Re- 

sis) (Ivory wood). sistant to insects. 

Chuasaa-<- athe, eaiet ge EOE Oe Would be excellent if heart were developed. Car- 
pentry, joining, and furniture making. 

Chua-khetoeisaue escola Very good building timber; durable and ant-resis- 
tant. Suitable for all uses. 

@huaen dons. pie. at ac eats Good wood. Carpentry. 

Chuong-van Laurinee)........| Rare. One of the best woods of Annam. Suitable 


for all uses. 
Gie. Several varieties. (Quer- | Wood flexible, large sizes. Suitable for all uses. 
cus castanea, Castanopsis. 
etc.) 
Goi. (Aglaia or Amoora or | Wood flexible. Gunstocks. 
E picharis of the Meliacee). 
Gioi. (Sindora. Leguminose).| Large size. Carpentry and joining. 
Goy teint aa meres: Same uses as some French woods—boxes, tool handles, 
wooden shoes, etc. 
Guor Go. (Sindora. Legumi- | Much in demand for all uses in native building; re- 
nNOse@.) sists moisture and insects. Good for camp beds. 
Hoang-ling. (Baryxylum. Le- | Good wood, but very brittle. 
guminose.) 
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TaBLE 209.—Woops SvuITABLE, FoR Exrport—Continued 


Wood 


Hue-moc. Rosewood. (Lau- 
rinee and Leguminose.) 
Lim. (Erythrophleum. Legu- 
minose.) 


Two var. (Artocarpus. 
Moracee). 


Muong. Ebony. (Diospyros. 
Ebenacee.) 

Weegee a hearer ance n Ge bists Savas ae 

ROLE: Bite Seg Ren Tee 

SEIN SER eee othr eens eae 


Sang-le, or bang-lang. (Lager- 
stremia. Lythrariee.) 


Sen. (Shorea. - Dipterocarpee) . 


TRENT, dade & Seat eaten ce Rerun 
Bonga (UNIS). lomo a ciel 

_Tram. (Canarium. Myrta- 
ce@.) 

INS) TANNA 5 ta cv agicrastete elreetevells sere 
Vang. (Mallotus.)..........- 
Vap. (Mesua ferrea. Gutti- 
fere.) 

OANA DAO aes eerie ale cis saeusre fe 
DU ee ok eee ere eae teMile 


Xoan. Japanese lilac. (Melia 
azedarach L. Meliacee). 


North Annam 


Qualities and uses 


Most beautiful wood of Annam; much used for furni- 
ture; rare. 

Very hard wood, resistant to rupture, weather, and 
insects. All uses. Exported in large quantities 
to Hongkong. 


Joining and furniture making. 


Hard wood. Carpentry and marquetry. 
Fine grain, easy to work but warps easily. Cabinet 
work. 


Excellent wood; easy to carve, resistant. Furniture 
making. 
Valuable. Hard to work; cannot be nailed until 


pierced. Used for tables, chairs, panels, beds, etc. 

Ordinary quality; large size. Low-grade planks. 

Very good, flexible. Columns, carpentry, and wagon 
shafts. 

Rather large dimensions. 
able, light. 
stocks. 

Excellent, light, flexible, large sizes. In great demand 
for furniture and oars and all uses under shelter. 
Large stands on border of Laos, near Cua-Rao, but 
difficult to exploit. 

Good wood. Suitable for all uses, especially vehicles. 

Several species not of same family; (one Gleditschia, 
other Dipterocar pus) (Vatica). 

Like pines of France; inaccessible. 

Hard, used for cabinet work and building. 


Resistant to insects, dur- 
Cabinet and furniture work; also gun- 


Fairly light and very Furniture and 
building. 
Wood of mediocre quality. 


First class wood; small sizes. 


resistant. 


Piles and railway ties. 


Light, fine grain. Furniture and building. 

Ordinary wood. Cheap boards. 

Resists insects and decay well. 
joining. 


Columns of houses, 


EEE ESSE 
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TABLE 209.—Woopbs SuiITaBLE ror Export—Continued 


Central Annam 


Wood 


Boi-loi. (Tetranthera. Lau- 


rine@.) 


Cho. (Pistacia'sp. Anacardia- 


Gio. (Aquillaria agallocha. 
Thymeleacee.) 

Gioiten (Sider) eee ee 

GoM Stndora) mee eee 


Gos CMGMoabacucsdvnce ¢ 
Hoang-ling. (Baryzrylum) .... 
Hue-moc. Rosewood........ 


Huynh. (Sterculiacee)....... 


Kien-kien. (Dipterocarpee)... 


Lim. (Leguminose).......... 


Mit vuong and mit nui. (Mo- 


Mun or Muong. (Ebony).... 
Muong. Partridge wood. (Le- 
guminose.) 


Sen. (Shorea. Dipterocarpew.) 


Son. Mahogany (Anacardia- 
cee.) 


Qualities and uses 


Light wood; works easily, resists insects; brittle. 
Carpentry, joining, furniture, carriage making, 
coffins. 

Very good carpentry wood. 
junks. 

A light, resistant wood. Building, furniture, and 
junk masts. 

Joining, carpentry. Has too much sapwood. 

Carpentry and masts. 

Produces oils and resins used in making torches and 
varnishes. 

Many varieties. 

Paper. 


Furniture, sea-going 


Good wood suitable for all uses. 


Large sizes. Carpentry and joining. 

Handsome wood. Carpentry, columns and pillars, 
fine furniture, carving, camp beds, and hubs of 
carriages. 

(See woods of North Annam.) 

Building. Very brittle wood. 

Valuable. High-grade furniture, carving, pipes, 
paneling. Cutting is restricted. 

Light, works easily. Cabinet-making. Not very 
resistant to moisture and insects. 

Good wood for many uses—building, junks, furni- 
ture and masts. Ant-resistant. 

Good wood. Resistant to insects. 
pigeon-hole sets, ete. 

Very good wood. Heavy building timbers, bridge 
timbers, columns, and railway ties. 

Very good, does not warp. Columns, high-grade 
furniture, and fine carving. 

Good wood. Cabinet work and carpentry. 

Valuable wood. Same uses as that for N. orth Annam. 

Not the same as the above. Handsome wood used 
for furniture. 

Soft wood. Resistant to insects. 
small carpentry timber. 

Good wood, easy to work and does not warp or 
crack. Resists insects. Fine furniture and joining 
work. 

Light wood. Building and vehicles. 


Cheap furniture, 


Hut building and 


ee 
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TaBLE 209.—Woops SuITABLE FOR Export—Continued 


Central Annam 


Works well and resists heat 


Suitable 


Wood Qualities and uses 
THE Goer croc eae one se An excellent hard wood. Resists insects and lasts for 
centuries. Building. Large sizes. 
“NS aN 3 ict a a Ra Light joining work. 
BAe aide ee Good, except tram-coi variety. 
Truong. (Sapindacee)....... Very hard, difficult to work, does not crack, and 
resists insects. Building. 
Uoi or Hoenh-Nai.  (Stercu- | Good only for cheapest kind of work. 
liacee.) 
South Annam 
Bang lang. (Lythrarieew)..... Resembles ash. Good for all work requiring elas- 
ticity. 
Binh-linh. (Vitex. Verbena- | Good wood. Works easily, and is much used for 
cee.) vehicles. 
Boi-lot. (Laurinee).......-.- Same as that of Central Annam. Coffins. 
Gainers ceeds chm ne ease Fair quality. Can be used only under shelter. 
Cam-lien. (Peltophorum. Le- | Hard wood. Good for turning, columns, inlaid work 
guminose@.) made by natives with mother of pearl. 
Cam-xe. (Xylia. Leguminose) .| Resistant to decay. All kinds of building. 
Cho. (Dipterocarpee)........ Building, small boats, and furniture. 
WON ere ees argc Light, resistant wood. Building and furniture. 
Dang-Huong. Red Sandal. | Becomes hard with age. 
(Pterocarpus. Leguminose.) and moisture. High-grade wood work. 
Dau. (Dipterocarpee)........ Many varieties, good wood. Durable under shelter. 
Go.. (Leguminose).....+...... Several varieties. Always resists insects. 
for all kinds of uses—columns, camp beds, furniture, 
etc. 
Huynh. (Sterculiacee)....... Fairly light wood, easily worked. Furniture, vehi- 


Mtiong ) Ee bony.2.02 os. mers 


Muong. (Leguminose.) Par- 
tridge wood, bois de perdrix. 


Sangda. (Dipterocarpew)..... 
Sao. (Dipterocarpee)........ 
fe 


Son. Mahogany. (Anacardia- 
cee.) 
Thien, JEW Ob somocdecounouun 


cles, ete. 


Flexible and hard. Perfect black color. Fine furni- 
ture. 
Furniture. Not the same as Muong, ebony. 


Furniture and carpentry in native houses. 

One of the best and most resistant woods. 
large sizes; substitute for oak for most uses. 
very resistant to liquids. Suitable for all uses. 

Good wood. Not resistant to weather. Interior 
house timbers and furniture. 

Like pines of France; durable but mostly inaccessible. 
House timber. 


Very 
Not 


Ld yEt deta 
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TaBLE 209.—Woops SuITaBLE ror Export—Continued 


South Annam 


Wood Qualities and uses 


Trac. Violet ebony. (Dal- | Cabinet wood. 
bergia. Leguminose.) 
_ Ven-ven. (Anisoptera. Dip- | Fairly light wood, resistant to insects and weather. 


terocar pus.) Coffins, ete. 
Xoai. Wild mango. (Ana- | Many uses, such as for camp beds, mortars for pound- 
_ cardiacee.) ing rice to remove the husk, etc., but not much 


employed in building because of high price. 
ee 


Lang-Bian 

oo LS a See a 

Bach-tung........ PEM OSA E Very good wood, having similar qualities to pine. 

ChO=xetsea aoe anao ae tates Good wood, not yet identified. Similar to bo-bo, a 
variety of sao. 

Dau-long. (Dipterocarpex)...| Good construction wood, but not resistant to weather. 
Trees reach large dimensions and produce oil. 

SOUT ee ate ORT a gto oe Mania ie Wood of ordinary quality, esteemed by natives be- 
cause it is easy to work. Not decorative. 

Sen. (Dipterocarpee)......... Good light wood. Much in demand for vehicles, 
building, and many other uses. 

Son-chevs ae etees eee Light wood. Building. 

whongr(Pine) ieee eae Very good building wood; durable. 


ge a 
Cochin-China 

Area and Character of the Forests.—For thirty centuries the forests 
of Cochin-China have been devastated. First the Savage and semi- 
savage peoples who in turn occupied the land destroyed them without 
discrimination. After that the Annamite people, in spite of a more 
advanced civilization, always regarded the forest as capable of renew- 
ing itself indefinitely and never thought of protecting it. In spite of 
unusually favorable conditions for growth, therefore, the forests had 
no opportunity to reestablish themselves after prolonged periods of 
destruction. At the time of the French occupation the forests of the 
Annamite territory were practically exhausted. As a result the one ex- 
tensive forest area of Cochin-China now consists largely of cleared or 
brush land. 

The forests may be divided into two distinct zones, the east or high, 
dry zone, and the west or flooded, marshy zone. Between these two 
regions is still another central zone including the provinces of Cholon, 
Tanan, Mytho, Gocong, Bentre, Travinh, Soctrang, Gantho, Binhlong, 
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Sadec, and Longxuyen. While these provinces are almost entirely given 
over to rice growing or are covered with swamps, there are scattered 
groups of trees belonging to private owners or to villages, which still 
furnish considerable quantities of firewood. These clumps of trees 
are doomed to destruction, since they furnish an easy source of revenue 
to the peasant during the frequent hours of leisure from his field labor. 
It would be far better for the rice crops if the small stands of timber 
could be maintained, since they assure climatic protection to the growing 
rice. 

The High Zone—The forests of this zone cover the provinces of 
Tayninh, Thudaumot, Bienhoa, and the greater part of the province of 
Baria, extending northward into the forests of Binh-Thuan and Cam- 
bodia. The forests vary greatly in appearance, but give the general 
impression of having been devastated for centuries. With the exception 
of some hardwoods along the eastern and northern frontiers, there are 
found everywhere more recent stands containing inferior species, of little 
value, which took possession of the soil after the primitive forest was 
destroyed. The species composing these stands are many; there are no 
stands consisting of a single species. The stands do not look like the 
forests of Europe, in which two or three species grow together in a given 
space. All the species grow pell-mell, mingled with vegetation of every 
sort—vines, shrubs, bamboos, etc., forming an impenetrable jungle. 
These are obstacles to exploitation unknown in Europe. 

Within this zone must be included the islets scattered through 
the gulf of Siam and the China Sea—about 150—all of which are 
wooded, and also the isolated mountain forests of low altitude in the 
provinces of Chaudoc, Longxuyen, and Hatien, which emerge like islands 
from the basin formed by the swamps of the west. While these stands 
include all the species found in the forests of the eastern provinces, the 
proportions are not the same, and the dimensions of the individual trees 
are usually smaller. Hence they differ slightly in composition and 
aspect from the eastern forests. The area of this scattered portion 1s 
about 345,800 acres, and it has been exploited to the limit at all times. 
Certain species, especially those used for vine props and for building 
and repairing Chinese boats, have become very rare; but for various 
reasons fire has been less prevalent than in the east, so that a few regions 
have been spared. 

The Flooded Zone—The forests of this zone extend throughout the 
region included between western Vaico and the Gulf of Siam, containing 
many cultivated portions, swamps, and a few low mountains covered 
with trees identical with those of the east. From the administrative 
point of view, the flooded forests are distributed among the provinces 
of Baclieu, Rachgia, Hatien, Soctrang, Chaudoc, Giadinh, and Baria, 
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but it is hardly possible to estimate the actual area. Part of this 
immense territory is covered with salt water, either permanently from 
the daily tides, or intermittently at the period of high tide or during the 
equinoxes. The salinity of the water decreases with the distance from 
the coast region, however, and finally disappears almost entirely. This 
difference in salinity has a determining effect upon the nature of the 
stands. As a matter of fact, two different zones can be distinguished 
in the flooded forests, (1) that of the mangroves, and (2) that of the 
cajeput (tram). Mangroves require salt water; cajeput grows in fresh 
water, but can endure a slight degree of salinity. These forests are 
distinct from those of the east in that they consist entirely or almost 
entirely of a single species. 

Mangrove Forests—Mangroves (Rhizophoracee), several varieties 
of which are found in Cochin-China, are fond of land near the sea or near 
great rivers which empty into the sea and receive tide water directly. 
Toward the interior of the country their diameters and heights decrease. 
They become mixed little by little with species which do not require salt 
water, and finally the latter prevail. Mangroves furnish fuel of the 
best quality, poles for fisheries, beams for houses, and a good grade of 
charcoal. The yield of this tree is high; it is remarkably well adapted 
to the environment in which it grows, and in which it fills a most 
important role. The roots are large, forming “props” around the trunk 
and giving the forest a characteristic and strange appearance, espe- 
cially at low tide. These roots interlace and form a close-meshed net- 
work which keeps the alluvial soil from washing away. Mangroves thus 
strengthen the banks of streams, and prevent their beds from being 
filled with sand and their courses from being turned aside. 

Although the forests of the west, like those of the east, have unfor- 
tunately been intensively exploited and even destroyed from time imme- . 
morial, it is certain that deforestation in the west has taken on disturbing 
proportions, especially in the last few years, owing to the growing 
demand for fuel wood. Originally the banks of the rivers were covered, 
far into the interior, with a curtain of mangroves which were protected — 
by law from being cut less than 500 feet from the banks. These laws 
were abrogated and the mangroves were cut. Filling of the river beds — 
with sand, constant shifting of sandbanks, and changes in the course 
of streams may all be attributed to the disappearance of the mangroves. 
These conditions make navigation difficult, and continual dredging at 
great expense is necessary. 

While the mangrove forests which grew in the provinces of Baria, 
Bienhoa, and Giadinh are exhausted, those on the peninsula of Camau 
have an area of about 741,000 acres and can still be saved if prompt — 
action is taken. 
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At the present time the villagers consider the forests which belong to 
the local domain as their property. They have installed a number of 
charcoal furnaces, and sell the product chiefly to the Chinese, who evi- 
dently try to get the largest possible profit without regard to the future. 
It is even said that sea-going Chinese boats from Singapore land at 
deserted points of the coast, cut down trees there, either to-make char- 
coal or to get the bark, and depart with their cargo without being 
molested. At any rate, wood is wasted there at a frightful rate, not to 
mention the improper methods used in extracting tannin from bark. 
Processes of gathering bark, and especially processes of drying, should 
be improved. When dried slowly in the open air, as at present, the bark 
loses half of its tannin content, which is oxydized and turned into a red 
coloring matter insoluble in acids and particularly harmful in tanning. 
It seems comparatively easy to introduce more rational methods of 
drying. There is at present no task more urgent for the forestry depart- 
ment and more remunerative for the colony than proper supervision 
and methodical exploitation in the peninsula of Camau. 

Cajeput Forests—Like the forests of mangrove, those of cajeput 
(Melaleuca cajaputi) which make up the second zone of the flooded 
or swampy forests, are of prime importance from the standpoint of 
economy and of climate for the entire western region of Cochin-China. 
It has been said that the two zones, mangrove and cajeput, are sepa- 
rated by a fairly exact line of demarcation, determined by the degree 
of saltiness of the water, and that the stands are unmixed or nearly 
unmixed. Cay-tram (native name), considered hitherto as a Eucalyptus, 
has been recently identified by Inspector Chevalier as Melaleuca caja- 
puti of the family of the Myrtacee. This tree reproduces itself by seeds 
especially, but also by sprouts and by stump shoots. It yields excel- 
lent fuel wood and columns and piles, the latter called cai-congs, which 
are used in many kinds of foundation work required in the western part 
of Cochin-China. The forests of this species have been devastated more 
than the others, probably because of the ease with which it can be ex- 
ploited and the many uses which it serves. Vast forest areas have been 
granted as agricultural concessions, but in general the beneficiaries of 
these concessions have been satisfied with cutting wood for commercial 
purposes, often without paying for the privilege. They then, either de- 
liberately or because they had not enough capital, abandoned the defor- 
ested land without making any improvements. In this way large areas 
- were robbed of their forests without profit to agriculture. What is still 
worse, after the forest vegetation disappeared, these lands became cov- 
ered with brush, worthless for protection against washing and incapable 
of development into forest, since the seedlings as well as the stump shoots 
were weak and died for lack of sufficient shelter. In addition, the ground 
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became covered with grass, which made the area liable to fires. Fires 
occurred every year and destroyed the young trees, which were insuffi- 
ciently protected by a thin bark. These lands, thus lost to the forest, 
finally became unsuited to any kind of cultivation and were a real danger 
to the adjoining regions. And yet, in this region more than in any other, 
the interests of agriculture are intimately connected with the conserva- 
tion of forests on certain areas. The success of the crops depends on 
it, as the cajeput forests insure climatic balance and stability of the 
seasons. The governors of the province have already pointed out the 
atmospheric disturbances which have occurred during the last few years, 
attributing them to the gradual disappearance of the forests. 

Cajeput is claimed to have certain important sanitary properties. 
It absorbs the harmful germs of swamp fevers which develop in the soil 
where it grows. Nature provides a remedy with the disease in this 
case. From this point of view the cajeput is the most important wood 
which the colony possesses, and if pressing economic reasons did not 
oppose it, the Forest Department would urge that cutting be absolutely 
prohibited in the forests open to free utilization and authorized only in 
the reserved forests. 

The Distribution of the Forests by Provinces.—By provinces the 
reserved and unreserved forest areas are distributed as shown in 
Table 210. 


TasLe 210.—DistriBsvTION or Forests By Provinces IN Cocuin-CHrIna 


Reserved Unreserved Total 

Province forest forest forest 

area area area 

acres acres acres 
IBALIG Sos: ao oe ae ae ee ts 64,138 444,600 508,738 
STOTT Ate ois wees ante Re on coee cae Se 96 ,414 2,356,380 2,452,794 
ABE a altal oWpapantsies SO patter cee Ny owe Et nue YP 150,769 617,500 768 , 269 
EROUGAUIMOb a clesais 4 seater ae ara Pe 153 , 007 370,500 523,507 
Giadinhyces. cision Mgt ore hear ine 42,647 25,935 68 , 582 
CHAU OG Esse Sofi ea eRe eI oh tere 12,943 31,122 44,065 
VAG MBAs citin9 cha oat te oe Oe ene ae 49,365 98 , 800 148,165 
IBS CLSU sy ste shannct een ao RICE ee ee 264,641 304,551 569, 192 
ET AGI OI act lois Acker suerte tt ae ee Res Rie RE 63,479 63,479 
AUP AUIS ct ra c's te NERO ORCI CREO TRE I 18,525 18,525 
1 1) £1, SOR ee Re AR Merete lee yo ok Oo 12,350 12,350 
GOGON EO Si en cc bina eon re Es EE eee eee 8,398 8,398 
OGRE apeiron ew ehdeGiy els Sake ROI RIO Pe LEI ec NR ere Ve 0.000 
MROUHIAS ah cn. dc cthosncn Ree eee 833 , 924 4,352,140 5,186,064 


enn — 
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Annual Cut.—The cut by classes of wood for nine years from 1908 


to 1916 is given in Table 211. 


1916 by provinces is shown in Table 212. 


The cut of sawtimber and firewood for 


TasLeE 211.—TimsBer Cour or Cocurin-CHINA By CLAssES oF Woop 


Sawlog timber 
Year Not Fuelwood 
First Second Third ie 
class class class based cess! 
fied 
cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. cu. ft. 
ROUSE. wateca we 723,000 39,000 | 1,939,000 | 420,000 | 3,121,000 4,542,000 
NOOO) Fecatuav te: 685,000 82,000 | 2,285,000 | 387,000 | 3,439,000 4,875,000 
HOMO ecierichs sserecs.< 686 ,000 64,000 | 1,751,000 | 500,000 | 3,001,000 4,110,000 
1911 466 ,000 54,000 | 1,764,000 | 326,000 | 2,610,000 5,271,000 
1912. 386 ,000 50,000 | 1,536,000 | 289,000 | 2,261,000 | 19,586,000 
1913 452,000 32,000 | 1,410,000 | 366,000 | 2,260,000 | 10,766,000 
TOE i Se ee 671,000 | 757,000 | 1,055,000 | 338,000 | 2,821,000 | 11,845,000 
OWE Necro ca 558,000 | 930,000 | 1,279,000 | 314,000 | 3,081,000 | 12,084,000 
1916 .| 549,000 | 922,000 966,000 | 289,000 | 2,726,000 | 12,802,000 
Average...| 575,111 | 325,555 | 1,553,889 | 358,778 | 2,813,333 8,431,222 


Grand 
total 


cu. ft. 
7,663,000 
8,314,000 
7,111,000 
7,881,000 
11,847,000 


13,026,000 
14,666,000 
15,165,000 
15,528,000 


11,244,555 


TasLE 212.—Cut By Provinces or SAWLOG TIMBER AND Frrewoop (Cocuin-Cuina, 


1916) 
Province Sawtimber Firewood cet Total 
granted free 
CUTE. cu. ft. cu. ft. cu. ft. 

| RETHEy a oe aeRO eens 209 , 000 783 , 000 12,000 1,004,000 
SrenNiOates ae) oot ares eee 743 , 000 2,453 ,000 47,000 3,243,000 
Bay Minh hiok sie cee nee 1,244,000 1,210,000 34,000 2,488,000 
Bbiradaumots,. 66250 cee 47,000 1,187,000 37,000 1,271,000 
(CHOCO aaa eee eee 142,000 DHA AOS top caarmiae acest 2,726,000 
RBIGNY eer ssi: sive sae tiass 5,000 5S OOO u|esestesn oe 10,000 
Seeiriats bytes. sla as 3,000 DeOOOwe ae eerie Se 5,000 
IMEVGHOS Hie sare selectors 10,000 5OO’OOOT el ase cranes: 609 , 000 
ETE CR RS Rae kee Sis aut aetna Te OOO a errata dens oe 7,000 
\Wimalolaiives 0 Sut ganoes.cedlla cmemcde tac FASO IOs ellbeaecunede ten coend 49 ,000 
ROT ARI OC Seis sis ote ons wee 18,000 723,000 2,000 743,000 
MPTCBOSE 6s cie,od vermin tees 41,000 19452) OOO We eereeee nas 1,493,000 
Weongxuyen 4%... 2... d08 es. 6,000 TPS TAC We Aenean Herre 234,000 
SCENT Layer acne sarcke wate ahs 1,000 ATE OOO al Rea terue excuses 48 ,000 
VACHE UR eee ceiateien ciaese 175,000 FAAS OOO Ee ltteers 719,000 
eclivea Bla 2 Sor eem meena 82,000 929 ,000 19,000 1,030,000 

Potala ees 2,726,000 12,802,000 151,000 15,679,000 
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Principal Products.—Aside from precious or rare woods, such as 
ivory wood, ebony, and rosewood, the timber wealth of Cochin-China 
depends largely on two families represented by a large number of 
genera and species: Leguminose and Dipterocarpee. ‘The latter are 
found everywhere in the mountain forests. The present growth owes its 
origin principally to winged seeds brought in by the wind. This ac- 
counts for the predominance of species with winged seeds over those with 
heavy seeds, which are unfavorable to dissemination and to reproduction. 
Leguminose, having heavy seeds, are scattered and becoming more and 
more scarce. All species of these two families yield excellent timber for 
building and joining. 

There are also certain species of Lythrariew suitable for use in build- 
ing airplanes, and useful varieties of Sterculiacew, Laurinee, Verbenacee 
and Guttifere. 

Timber operators have increasing difficulty in procuring building 
timbers. They are obliged to look for these woods in places remote from 
shipping points, since there are no longer any trees of suitable dimen- 
sions in the vicinity of streams and railways. The total amount of 
timber cut in 1916 was about 355,000 cubic feet less than in the preceding 
year. The volume of the two species most used in woods of the first and 
second categories, sao and dau, however, was considerably greater than 
that of the year 1915—nearly 35,300 cubic feet more of each species. 
There was a corresponding decrease in the number of pieces for this 
increase in volume, which shows that in view of the increasing scarcity 
of these species, operators are looking for large and old trees which were 
_ left hitherto because it was too difficult to remove them from the forest. 

The total volume of fuel for 1916 was 12,802,000 cubic feet, or about 
718,000 cubic feet more than for 1915. The figure for 1916 is far from 
showing the total production of fuelwood in Cochin-China, because a 
considerable part is not recorded in spite of all efforts to discover the 
fraud. This is due to lack of adequate European personnel and to the 
impossibility of efficient supervision. The total production is probably 
in the neighborhood of 16,308,600 cubic feet per year. 

By-Products.—Cochin-China possesses, in addition to timber, large 
quantities of plants yielding by-products which are of real value. 

Bamboo.—Bamboo takes first place among the secondary products. 
It is found everywhere in the forests of the east, where it is repre-— 
sented by many varieties, each one of which has its special uses. Bam- 
boo is the “poor man’s providence.” It furnishes his bed, building 
material for his hut, and his cooking utensils. Light and graceful furni- 
ture is made from it, as well as vases, pots, plates, and ornaments of 
every kind. It is used for baskets, ladders, bridges, irrigation pipes, 
gutters, and so on. The sprouts are edible, and animals are fond of 
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the young leaves and branches. It is a plant-of universal utility. In 
addition to these local uses, bamboo is especially adapted to paper 
pulp manufacture, and it is probable that this industry will sooner or 
later be an important source of profit to dealers and to the Colony. 

There are, however, certain kinds of bamboos which are veritable 
forest pests. They grow up immediately after burning or clearing, rap- 
idly invade the neighboring forests, and choke the young shoots. It is 
almost impossible to get rid of them. In regular cuttings it is important 
to leave a cover sufficient to prevent these species from getting a 
foothold. 

Rattan.—Several varieties of rattans are found in Cochin-China, 
some of them growing in tufts and others in single stalks starting from 
a bundle of roots or from a knot. Some varieties bear spines, others 
are entirely or partly free from them. Rattan is used to make all kinds 
of cordage and a large number of basketry and furniture articles. It 
is usually split lengthwise. 

Other Plants—The forests of Cochin-China contain several kinds of 
climbing plants, some of which furnish excellent cordage, while others 
supply textile products, dyes, and latex. ‘There are palms, the leaves of 
which are used to cover huts, to make junk sails, hats, etc. There are 
also a large number of medicinal plants used in native pharmacopceia, 
but little is known of their uses and value. 

Oleoresins—These products from the Dipterocarpee family, which 
is very widely distributed in Cochin-China, deserve special mention. 
There are two principal kinds: resin, furnished particularly by Hopea 
and Shorea; and wood oil, supplied in larger or smaller quantities by the 
tree called dau. 

Resins are exudations, either natural or accidental, caused appar- 

ently by the boring of insects or birds. They occur along the trunk, 
| branches, and roots, and form friable stalactites, pale yellow or amber 
in color, of brilliant fracture, which are as much as 3 feet long and 6 
inches in diameter. Woodcutters sometimes find a duct completely filled 
with resin; they attribute this phenomenon to a kind of bee, which they 
say is found only in these trees. Resin is collected by the natives with- 
out any special system. It is used for torches and for making cement for 
calking, and will probably be employed in making varnishes. 

Wood oil is collected during the dry season. It is obtained by making 
hollows insthe tree, about 3 feet above ground, with a hatchet. The 
oil runs out into these hollows. After the flow has stopped the hollows 
are filled with straw or twigs, which are set on fire to renew the flow. 
This method is primitive, and the use of fire can hardly be explained. 
It is difficult to determine the yield of a tree; the natives claim that a 
_ tree can be tapped at the age of 30 years and will continue to yield 
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oil for 60 years. This is doubtful, but it is likely that a tree might 
yield a maximum of 66 pounds per year. The amount of oil from 
dipterocarp species produced in Cochin-China may be estimated at 
more than 2,200,000 pounds. The local -use of this oil is limited to 
making torches, calking junks, and varnishing furniture. It would find 
many uses in France, such as the manufacture of varnish, glazings, and 
various other products. It is to be deplored that the frightful waste 
practiced by the natives has not yet been successfully checked. The 
value of the material wasted is in general double and triple that of the 
products taken from the forests. 

Forest Management.—Reforestation.—The question of reforestation 
is one of the most complex and delicate in connection with the colonial 
forests, which have only recently become known. Plant biology, like 
animal biology, has imperious laws. Before undertaking artificial refor- 
estation, it is necessary first of all to create or recreate the environment 
favorable to forest plant life in general and to take account of the spe- 
cial conditions required by such and such species. Knowledge of the 
forests of Cochin-China is still very meagre, because it has been impos- 
sible hitherto to undertake continuous and coordinated experiments. 

The first works of reforestation of any importance were begun in 
1898 and 1899 in the four forest provinces of Baria, Bienhoa, Tayninh, 
and Thudaumot. An attempt was made at first to introduce exotic 
species, principally teak, as well as Hevea and Ficus elastica. About 15 
nurseries were established; 50,000 teak plants were taken from the nur- 
series and planted in the forest. 

In view of the unsatisfactory results, and considering also the high 
price of nursery plants and the impossibility of supervising and directing 
artificial plantings because of lack of personnel, it has been decided to 
discontinue the nurseries altogether and to restrict the planting to broad- 
cast sowing, which is an easy and cheap method. These measures are 
now being carried out. After each felling, broadcast sowings of valu- 
able species are made, at a favorable season and in selected localities. 
The greater part of the seeds germinate, the young plants being in their 
natural environment and properly protected by the’ seed-bearing trees, 
and they usually develop normally. These seedings cover an area of 
more than 7,410 acres annually. The trees probably will not produce 
useful timber before they are 40 years old. 

Cultural experiments, carried on in the arboretum of Trangbom, 
include studies in reforestation for each annual felling. The work was 
begun in 1913, and is therefore too recent to allow of definite conclusions. 

Protective Measures against Fires—While limiting regeneration 
measures for the time being to broadcast sowing, the Forest Service 
has made the greatest efforts to obtain more adequate protection against 
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fraudulent cutting and especially against fires. If these two formidable 
enemies can be conquered it will be easier to solve the problem of regen- 
eration, for the tropical forest is endowed by nature with a growing 
strength which insures its reproduction wherever it is protected against 
the depredations of man. All that is then necessary is to improve it by 
introducing valuable species. Unfortunately, this point’ has not yet 
been reached, and fire is the great calamity which menaces the life and 
the future of the forest in Cochin-China. Mention was made earlier 
of the burning methods used by some of the semi-savage tribes in 
growing rice. These methods must and can be eliminated. The semi- 
’ savage population of Cochin-China may be estimated at 40,000. At 
least half of these people are in contact with civilization, and the admin- 
istration now has sufficient means of dealing with them. 

Aside from burning done by the natives, violent fires break out every 
year in the forest, devouring thousands of acres of fine trees. They are 
more dangerous and numerous when the dry season is prolonged. The 
damage is incalculable, both in the public forest and in the reserves, 
where clearings which are about to close naturally are traversed by fire, 
and the work of regeneration patiently continued by nature for many 
years is rendered ineffectual in a few hours. In the province of Baria, 
for example, where fires are exceptionally severe because of high winds 
blowing from the sea, it is impossible to find a stand of any importance 
that has not been attacked by fire. Even in the forests of the west, 
which are flooded for the greater part of the year, fires break out and 
complete the work of devastation accomplished under the pretext of 
clearings on agricultural concessions. 

The Forest Service has undertaken a regular campaign against fire, 
and each year, with the approach of the dry season, it organizes its 
means of defense. Continual rounds are made day and night by Euro- 
pean and native agents to keep woodcutters from lighting fires in dan- 
gerous places. The Governor of Cochin-China reminds the province 
chiefs at this time of important instructions previously given on the 
subject of checking brush fires. Moreover, the Forest Service placards 
the forests wherever necessary in Chinese and dialect characters for- 
bidding setting fire to dry grass. Although persons violating the regu- 
lations are subject to trial, as a rule the criminal can not be caught. 
These measures have certainly decreased the number of forest fires, 
but they,-have by no means entirely disappeared and the damage 
caused by them is still considerable. 

Forest Administration—A law enacted December 1, 1913, divides 
the forest domain into free forest and reserved forest, each managed 
by special methods. The reserves, surveyed and marked, are created 
by decree of the Governor-General, to be managed with a view to 
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rational exploitation. This is done under the direct and constant super- 
vision of forest agents, who mark the seed-bearing trees and standards 
to be left standing and the trees to be cut. Since 1901 great efforts 
have been made by the Forest Service to create and manage forest 
reserves. ‘Free cutting” has been recognized as disastrous. There are 
at present in Cochin-China 147 reserves, with a total area of 833,924 
acres (4 reserves of mangrove in the province of Baclieu have not yet 
been surveyed). About 70 of these are being exploited and are giving 
satisfactory yields, while others have been left to restore themselves. 

In the “free forests” exploitation is carried on by means of special 
cutting permits which fix the amount and duration of the cuttings. 
The use of fire as a means of exploitation or of clearing brush is abso- 
lutely forbidden. 

No new clearing may be undertaken without being authotized by 
decree of the Governor-General. This authority is not granted except 
upon recommendation of the Forest Service. In the case of agricultural 
concessions in portions of the forest, the clearing must be done progres- 
sively and gradually and cultivation must follow immediately, not 
more than one-fifth of the area being cleared before being cultivated, 
under penalty of reversion of such uncultivated portions to the 
government. : 

The inhabitants of forest villages enjoy certain rights of usage in 
the unreserved forests located on the territory of their villages. In 
exchange for these privileges the villagers give labor on works of forest 
improvement (opening and maintenance of roads and canals, etc.), and 
they are also supposed to help in protecting and conserving the forests 
by every means at their disposal. In case of fire, the authorities may 
conscript the aid of the inhabitants in checking the fire, under penalty 
of temporary abrogation of the rights of usage. 

Principal Timber Trees.—Among the more important kinds of tim- 
ber found in Cochin-China are the following: 


TABLE 213.—TimBer TREES oF CocHIN-CHINA AND THEIR UsEs 


Binh-linh. Vitex species. Verbenaceae. Has many uses. Works easily and takes fine 
polish. Much in demand, especially for parts of vehicles. Leaves used in making 
lotion to cure rheumatism. 

Ca-chac. Shorea. Dipterocarpeae. Used in building and makes fine columns. 
Too heavy for carpentry, hubs of wheels, knees of ships, and railway ties. Might 
be used for pulleys. 

Cam-lai. Dalbergia robusta. Leguminosae. Handsome cabinet and furniture wood; 
turns well, though very hard. Takes and retains a brilliant polish. 

Cam-thi. Diospyros siamensis. Ebenacee. Much in demand for fine cabinet and fur- 
niture work. Used also in making ornaments. Turns and works easily. 

Cam-xe. Jonquiera fraxinifolia. Xylia dolobriformis. Leguminose. Becomes very 
hard when dried. Used for building of all sorts, cabinet work, parts of vehicles 
ship timbers, railway ties, etc. ‘ 


——° 
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TaBLe 213.—Timper Treus or Cocutn-Cuina AND TuErr Uses—Continued 
Da-da. Railway ties and ship timbers. ? 
Dang-huong. Pterocarpus indicus. Leguminose. Works very easily, and is used for 

columns and joining work, furniture, and high-grade coffins. A fine ship timber, 

although it cracks quickly. 

Go. Leguminose. Much in demand for many building purposes; it is not attacked 
by insects, and resists moisture well. Also employed in ship and boat building, 
but its most common use is for cabinet work because of working and carving 
qualities. 

Huynh-duong. Epicharis. Meliacee. Works easily, used for turning in making fur- 
niture and ornaments and also for high-grade coffins. 

Sao. Hopea. Dipterocarpeae. Much used in building and for railway ties, cabinet 
work, vehicles and boats. Bends easily and takes varnish readily. 

Sen. Shorea. Dipterocarpeae. Building, carriage making, cabinet work, and boats. 

Son. Melanorrhoea. Rubiacee. Used in building. Furnishes the best shellac of 
Cochin-China. 

Trac-bong. Dalbergia striata. Leguminose. Papilionacee. Very much in demand; 
extremely hard but works easily. Good for turning and carving. Used for making 
ornaments and furniture. 

Trai. Nauclea species. Rubiacee. Building and furniture, coffins, railway ties. Cut- 
ting forbidden in Cochin-China. 

Vap. Messua ferra. Clusiacee. Building, piles, spokes of carriage wheels, furniture, 
pulleys, or other articles subjected to constant friction. 

Xoay. Dialium cochinchinense. Leguminose. Becomes very hard when dry. Build- 
ing, agricultural implements, and wagons. Resistant to rubbing or shock. 

Caduoi. Cyanodaphne. Laurinee. Columns, railway ties, stringers, carpentry, wag- 
ons. Resistant to moisture, insects and decay. 

Chai. Shorea rubiflora. Dipterocarpeae. Building, furniture, and boats. Yields 
an oleoresin. Cutting forbidden in Cochin-China. 

Chieu-lieu. Terminalia. Combretacee. Furniture, protected constructions. Bark used 
for tanning-and dyeing. Wood little employed for building. 

Cho. Rassia. Sapotacee. Columns, lath, stringers, rafters. Works easily and used 
in cabinet work and furniture. A good bending wood. 

Dau. Dipterocarpeae. Used for building but has to be treated. Turns and* works 
easily. Also used for furniture and portions of river boats. 

Gao. Nauclea orientalis. Rubiacee. Furniture and cabinet work. Works, carves and 
bends well. 

Lautau. Vatica cochinchinensis. Dipterocarpeae. Much used in building and for rail- 
way ties. 

Lim. Baryzylum rufum. Leguminose. Very little used. Not resistant to insects. 

Sang-dao. Hopea. Dipterocarpeae. Building, boats, and furniture. 

Viet. Rhizophora conjugata. Rhizophoracee. Building (columns, rafters and piles). 

Vung. Careya arborea. Muyrtacee. Building, especially columns. Saws easily. 

Bang-lang. Lagerstroemia. Lythrariee. Much appreciated for its flexibility. Used 
for oars, bent timbers of boats, portions of vehicles. Easily sawed into planks. 

Boiloi. Tetyamthera. Laurinee. Carpentry, cabinet work, coffins, rafts, carriage bodies, 
etc. 

Cong. Calophyllum.. Clusiacee. Strong and relatively light. Building, columns and 
building timbers, and furniture. 

Dangde. Sorbus. Pommaceew. Turns and varnishes easily. Ornaments, naves of 
wheels, etc. Much used by Chinese in making combs. 

Goi. Amoora. Meliacee. Fine furniture, ornaments and high-grade coffins. 
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TaBLE 213.—Timper TreEes or Cocuin-CuINA AND THEIR Uses—Continued 


Hauphat. Cassyta filiformis. Laurinew. Very widespread. Bark used in Chinese medi- 
cines. Well adapted for making boxes. 

Huynh. Engelhardtia. Juglandacee. Light-weight wood of handsome color and works 
easily. Used for furniture, building and panels of carriages. 

Lanhnganh. Cratorylon formosum. Hypericinee. Used generally as fuel. As a car- 
pentry timber it lasts a long time if protected from the weather. 

Ram. Phillyrea indica. Oleacee. Boxes and cheap furniture. Bark and leaves used 
for medicine. 

Sang-ma. Hopea species. Rhizophoracee. Works easily and turns readily; very 
durable. Columns and house timbers, piles and stringers for bridges, vehicles, and 
furniture. 

Sang-mau. Carallia lucida. Rhizophoracee. Spongy and decays very rapidly. Used 
in building only where protected. 

Sau. Melia dubia. Meliacee. Should not be exposed to weather. Used in building 
only for wainscoting. 

Tram-sung. Eugenia michelu. Myrtacee. Columns, piles and posts. 

Ven-ven. Anisoptera. Dipterocarpeae. Light weight and works easily. Building, parts 
of vehicles, parts of boats, coffins, furniture. Resin used in making galipot for 
calking boats. . 


Laos 


Area and Character of Forest.—The forests of Laos are not under 
forest administration, and therefore no statistics are available as to 
area and cut. They are similar in character to those of Annam and 
Cochin-China. While there has been great devastation in northern 
Laos, in central and southern Laos there are still vast forests as yet 
little explored. 
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BRITISH INDIA 


Forest Area.—Exclusive of the Native States, the total forest area 
of British India and the percentage of the land area covered by forest 
are given in the following table: 


—=— 
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TaBLeE 214.—Forests or BritisH InpIA 


T : 

otal Agricultural Forest land | Other land 
land area land 

ING EE NER A ree i oops 691,708,160 | 270,013,440 | 215,339,520-| 206,355,200 

Rericentantr ceecsriecir a oes 100 39.1 Saha 29.8 


The Native States, which occupy about one-fifth of the area of India, 
have approximately 44,800,000 acres of forest. 

Character of the Forest.—Because of the great variety of climatic 
and topographic conditions, the character of the forest is very diversi- 
fied. There are distinguished six forest zones, as follows: 


1. Evergreen 4. Alpine or mountain 
2. Deciduous 5. Tidal 
3. Dry 6. Riparian 


1. Evergreen Forests—This zone is found on the west coast, in 
Assam, in Burma, and in the Andaman Islands. ‘The forests are 
largely tropical and sub-tropical. While many of the trees attain a 
height of 200 feet, most of them are as yet of little value. The west 
coast forests occur on the slopes of the western Ghats and the lower 
slopes of the Nilgiri, Anamalai, and Cardamom hills in the Bombay 
and Madras presidencies. These slopes are exposed to the monsoon 
currents of the Arabian Sea and the annual rainfall exceeds 100 inches. 
The mean annual temperature is between 75.5° and 80° F., and the rela- 
tive humidity does not fall below 70 per cent. The Assam evergreen 
forests cover large areas in the upper valley of the Brahmaputra, and 
to some extent in the valley of the Surma River. The evergreen forests 
in Burma occur throughout the coast districts. The evergreen forests in 
the Andaman Islands may properly be considered as a part of the 
Burmese evergreen forests. The typical species or genera common to all 
the evergreen forests are: 


Calophyllum Garcinia 
Cinnamomum Mangifera 
Dysoxylum Mesua ferrea 
Eugenia Michelia champaca 
Ficus Tetrameles nudiflora 


2. Diccidivous Forests—This is the most common type of forest in the 
remainder of the Indian Peninsula and Burma, in the sub-Himalayan 
districts from the Punjab to Assam, and in the Gangetic plain. The 
annual rainfall averages about 45 inches; nine-tenths of the rain falls 
during the southwest monsoon. The mean temperature is about 80° F. 
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Teak (Tectona grandis) and sal (Shorea robusta) occur in this type of 
forest but have two distinct areas of distribution. 

3. Dry Forests——The dry forests occupy the plains of the Punjab, 
the western half of Rajputana, and Sind, where the rainfall is sufficient. 
The average annual rainfall is 15 inches. The temperature during the 
monsoon, when most of the rainfall occurs, is about 85° F. 

4. Alpine or Mountain Forests ——These forests occur in the Himal- 
ayan Mountains and in the hills of the Northwest Frontier and Burma. 
The most valuable mountain forests are those of the western Himalayas, 
where deodar (Cedrus deodara) is found. The important species of the 
mountain forests and their approximate altitudinal distribution are: 


Feet 
Pinus lopeilouanc.: $2 6G 9. oc eet ee ee eee 2,000 to 5,000 
Pinus excelsa and Cedrus deodara............... 5,000 to 8,000 
Picea morinda and Abies webbiana............. 8,000 to 10,000 
Quercus semecarpifolia: ........-0...02000+- 08 10,000 to 11,000 
Betula utilis, rhododendrons, and junipers... . .. . 12,000 to 13,000 


This is the zone of conifers and temperate hardwoods such as maple, 
walnut, oak, and horse chestnut. 

5. Tidal Forests—The tidal forests occupy alluvial land on the sea 
coast and at the mouths of rivers, especially on the Burma coast and 
in the Sundarbans and the Andamans. Mangrove and Casuarina are the 
typical trees of these tidal forests. 

6. Riparian Forests—These forests occur on river bottoms as, for 
instance, on the Indus and its tributaries. Among the important species 
of this type of forest are: 


Acacia arabica Populus euphratica 
Dalbergia sissoo Tamarix 


Character of Ownership.—The character of ownership is shown in 
Table 215. 

Annual Growth.—The annual growth on the state forests dedicated 
to timber production, and they form the chief forest-producing area 
of British India, has been estimated at 15 cubic feet per acre, or for the 
entire area of 80,837,760 acres, 1,212,500,000 cubic feet. 

Annual Cut.—The annual cut of British India is reported to be 174. 
million cubic feet of saw timber and 173 million cubic feet of firewood, or 
a total of 347 million cubic feet. With a population of 315 million this 
constitutes 1.1 cubic feet per head of population, an extremely low util- 
ization. It evidently does not take into account the cut in the native 
Indian States and the utilization of bamboos. Considering that the per 
capita wood consumption in Indo-China, including bamboos, is close to 
5 cubie feet, while that of the Malay Peninsula runs over 90 cubic feet, 
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the per capita consumption in British India must be considerably larger 
than 1 cubic foot. With a per capita utilization of even 5 cubic feet, the 
total annual cut must be in excess of 11% billion cubic feet. 

Loss.—The loss from fire has been ae at 14 million cubic feet 
and that due to waste and decay at 21,500,000 cubic feet, or a total of 
35,500,000 cubic feet. This makes 2.9 per cent of the total gross growth. 

Exports and Imports.—lIn spite of the fact that the annual growth 
is nearly 314 times the present reported cut, British India is a wood- 
importing country. The annual imports exceed the exports by 2,725,300 
cubic feet. The average annual: imports and exports for the five-year 
period from 1914-1919 are given in Table 216. 

India is still undeveloped and industrially backward, and the existing 
forest resources have barely been touched. The present excess of imports 
over exports is due largely to the undeveloped utilization of the forests 
and partly to the importation of coniferous timber, which is more readily 
obtainable from foreign countries. With an increase in the cut of teak 
and other tropical timber, the export of these species will also increase. 
Although India will be able to supply large quantities of timber to the 
rest of the world and in this way may even balance its timber trade, 


it will be dependent upon importation for the more common coniferous 
woods. 


* Taste 215.—DistTrisuTION oF ForEST OWNERSHIP, BritisH INDIA 
Ratio to 


Belonging to Area total 
. forest area 


acres per cent 
British government: 
Dedicated to timber production?.................. 80,837,760 Slat 
Otiersforest? arc uk ree ev ect ee tT 80,101,760 
UROY ey NA ce ane ay ee ep cae rect a RR 160,939,520 61.9 
ING hivecindiansstabesiew rcs % otieomccian we Coral tony 44,800,000 Ive2 
(Crarqoehesnreh overs Mes Eiat fy als On bid ard wo Sicisne th Boise Poeun cage ete 5,120,000 2.0 
Private InGivicialses case Siiteve cre raeesiscure. tel inet tates 49 , 280,000! 18.9 
Grandstotal arr weet eee. eek tee erode, 2 260, 139 , 5202 100.0 
x” 


1 A large part probably scrub forest. 

2 Excludes a very large but not definitely ascertainable area of village communal 
forests or grazing lands, which yield a considerable part of the requirements of the 
rural population in small timber and firewood. 

3 Hstimated. 
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TABLE 216.—Exports AND IMPORTS 


Exports Imports Net imports 
Kind of product 
Quantity Na Quantity eas Quantity Value 
cu. ft. cu. ft. cu. ft. 

Railway ties 

(QVArIOUS) eit nts [pee ee eros Oe ares ee sere 744,750 $350,012 744 , 750 $350 , 012 
Pine timber and 

eels spiis cess erin sent poe Neco eee 816,150 685, 644 816,150 685 , 644 
Jarrab timber stent ee ee 181,800 91,334 181,800 91 , 334 
Teak timber...... 1,462,750. | $1,843,777 |} 1,079,700 1,066 ,046 —383 ,050 Sie hr (EM 
Other timber...... 185,100 80,273 | 1,550,750 877,769 1,365,650 797 , 496 

Grand totals... .| 1,647,850 | $1,924,050 | 4,373,150 | $3,070,805 2,725,300 $1,146,755 


a 


Revenue.—The forest revenue during the past 50 years has shown a 
steady growth. Table 217 shows the financial results of forest adminis- 
tration in British India for several five-year periods between 1864 and 
1919. 


TaBLE 217.—Forest RevenveE, BritisH INDIA 
ee a ee eee ee 


Expenditures : 

Average area under Net 
Five-year average the control of the revenue 
Forest Department Total Per acre | per acre 

acres 

PSOL SCOR 2s ete versely all Re-acls eeaee e $= 131,220. 3[ ch /5 4 sree eee 
LS SARS OR elds dance tte 57, 238,400 996 , 300 $0.02 $0.02 
1904 OGRe Praca 151,848,320 1,973,160 0.01 0.02 
LQVA LO A Se ls 159,798 , 400 2,799,360 0.02 0.04 


ee 


While the net revenue per acre has considerably increased, the expen- 
diture per acre has remained about the same as it was 25 to 30 years ago. 

Forest Industries.—The census report of India for 1913 shows 2.5 
million people dependent on wood cutting and wood working, and 1.3 
million people dependent on basket making. In addition, there is a 
forest personnel of about 75,000 with their dependents, and the labor 
used in tending plantations, fire protection, and so on, of about one man 
per thousand acres, or 160,000 people with their dependents, making 
800,000. The census report gives 6,800,000 people as employed in 
forestry. This figure obviously includes part-time labor. It is safe to 
say that between 414 and 51% million people in British India arc... | 
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dependent on forestry and allied industries for their livelihood during 
the greater part of the year. There are at present 155 sawmills, utiliz- 
ing 26 million cubic feet of timber and employing 14,000 people. 

The Indian Pine Resin Industry —Of the world’s trade in rosin and 
turpentine, or naval stores, the United States of America produces 
about 80 per cent of the output, France comes second with some 15 
per cent, and the rest of the world furnishes the remaining 5 per cent. 
The naval stores industry in British India began about a quarter of a 
century ago when the potentialities of the white pine belt along the 
foothills and the low slopes of the Himalayas in northwestern India 
were realized. From a small beginning in the United Provinces and later 
in the Punjab, the resin collection rose recently to 4,615 tons net, the 
operations covering 97,525 acres of forest and giving employment to 
at least 4,000 operators. So far the only pine which has been dealt with 
commercially is chir pine (Pinus longifolia). Chir pine covers some 
960,000 acres in government forests and 1,152,000 acres in the Native 
States, while blue pine, Khasya pine and Pinus merkusii extend over some 
128,000, 1,152,000, and 768,000 acres, respectively, all under the control 
of the government. All of these pines yield resin of good quality. These 
figures indicate the possibilities of the turpentine industry. Recent ex- 
pert estimates place Indian production at 24,685,710 pounds of rosin and 
800,000 gallons of turpentine a year 10 years hence, and ultimately at 
double those figures, that is 48,160,000 pounds of resin and 1,920,000 
gallons of turpentine a year. 

The Paper and Pulp Industry.—In 1904 there were 8 paper mills in 
British India and the Native States, with an output of 20,100 tons of 
paper annually. The daily average number of persons employed was 
4,266. In 1918 the number of mills had increased to 9, the output to 
31,362 tons, and the average number of operatives employed to 5,759. 
The present paper production in British India is not sufficient to meet the 
domestic needs. In 1918-1919 the imports of paper and paste boards, 
exclusive of note paper and envelopes, amounted to 21,638 tons. In pre- 

war times not less than 13,250 tons of pulp were imported. The most 
important raw materials used in India at present are grasses, rags of 
poor quality, hemp, jute, gunny bags, waste paper, and old ropes. 
There are very few native timbers which fulfil the necessary conditions 
for the manufacture of paper. The few timbers that meet the condi- 
tions are not available for pulp, as the timber is required in the ordinary 
developmerft of the country. The enormous available supplies of 
bamboos and elephant grasses are considered sufficient for the manu- 
facture of paper and paste boards for all the domestic needs of British 
India. The supplies of raw materials even give hope that it may be 
pcssible in the future to export some pulp from India to the East. 
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The Match Industry.—India is almost entirely dependent for its 
supplies of matches on imports from other countries. The bulk of the 
matches comes from Japan, Sweden, and Norway, and before the war 
they were also imported from Austria-Hungary, Belgium, and Germany. 
The imports of matches in 1915-1916 amounted to nearly 18% million 
gross boxes. Since 1915-1916 there has been a decline in the imports 
to 11 million gross boxes in 1918-1919. The Japanese have now prac- 
tically captured the Indian trade at the expense of Sweden and Norway. 
The wood most commonly used in India for match making is simul 
or cotton tree (Bombax malabaricum). The most suitable species, 
however, are fir and spruce from the Himalayas. The match industry 
in British India is under a serious handicap because of the high cost of 
transporting the species suitable for matches. In order to supply India 
alone with matches it would require a sustained yield of 4 million cubic 
feet of timber annually. The high cost of logging the material suitable 
for matches, together with the extreme cheapness of the imported 
matches, will probably prevent the development of the match industry 
in India on a large scale. 

The Forestry Movement.—Although a permanent forest policy was 
inaugurated by Lord Dalhousie in 1855, an organized forest department 
was not established until 1864. The management of state forests in 
British India is in the hands of the Indian Forest Service, which is 
divided into administrative branches as follows: 

1. The Imperial Service, which is recruited and trained in England. 

2. The Provincial Service, which is recruited and trained at the - 
Imperial Forest College at Dehra Dun. | 

3. The Subordinate Service, comprising an executive staff of forest 
rangers and a staff of deputy rangers and forest guards. The personnel 
of the Subordinate Service is recruited in India, and the forest rangers 
are trained either at the Imperial Forest College at Dehra Dun or at — 
the Provincial Forest Schools. 

In 1894 the government of India classified its forests into four broad 
heads, namely: 

1, Forests the preservation of which is essential on climatic or physi- 
cal grounds. These are usually situated on hilly country, where forest 
growth is of vital importance in holding the water supply under control — 
in certain areas in order to provide an even flow in the dry season. 

2. Forests which afford a supply of valuable timbers for commercial — 
purposes, such as the teak forests of Burma, the sal forests of northern — 
and central India, and the deodar forests of the northwestern Himalayas. | 

3. Minor forests containing somewhat inferior kinds of timber and 
managed for the production of wood, pasturage, and other materials for” 


‘ 
4 
4 


THE FOREST SITUATION IN ASIA 427 


local consumption. These forests are of great importance and value in 
agricultural districts. 

4. Pasture lands. These are not forests in the generally understood 
term but are grazing grounds managed by the forest department. 

Among the activities of the forest department are fire protection, 
planting waste areas, and regeneration of natural forests. 

Forest Protection—Because of the inflammability of many types 
of forests and prolonged dry seasons, the fire problem is one of the 
most difficult dealt with by the forest department. The success which it 
has attained is shown in Table 218, which gives the area burned and the 
forest area under protection by five-year periods from 1894 to 1919. 


TaBLeE 218.—Areas BurRNED AnD Cost oF Fire Protection, British INDIA 


re es 
Veae AySR Renate d Area under Cost of fire 
protection protection 
acres acres 
SOLOS eet es or ER INCOR, oat Peete aes 20,026 , 880 $96 , 602 
SOO OA Merry siento, se ealcrens 2,294,400 22,551,680 132,785 
ERED Sie oes coin oa iS ects 1,745,920 27,671,680 159, 102 
OOO S UA oes his tila cheats ees 1,559,680 32,260,480 216,450 
iA SS IS are ee a ee 1,386,240 30,801,920 Not yet available 


Planting Waste Areas.—Up to 1919 the forest department had planted 
247 square miles (158,000 acres). 

Regeneration of Natural Forests—Since 1872 the forest department 
has undertaken the preparation of systematic forest working plans. The 
progress of this work is shown in Table 219. 


TasBLe 219.—ArEA UNDER WorkKING Puans, Britisa Inpra 


Year Acres Year Acres 
Orr ye its cine ar sees 1,340,800 TOQGKs, get Rd Neen yoe 30,786,560 
TOU SCR rae tees ae ie 4,962,560! OTA tik Aetna Shen ier 34,512,640 
| bs eee 13,022,720! TOO Veen teat 38,828, 800 
RON Ameo, lero eye, ote 21,555,200 


1 Excluding Bombay and Madras. 


The silvicultural methods applied are given in the following state- 
ment. It does not include the Bombay Presidency, for which figures are 
not available. 
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Acres 

Clear’ felling 3.030555 acc so tee oe es tie a AGORA e TONE a Pee 168 ,320 
Shelterwood ‘compartment system. 24. Geen e eee eras 353 , 280 
Group: Sy Stem sic si.csster cig tye sss date a2 ae sy Ieee 60,800 
Selection system with improvement fellings........................... 10,184,960 
Coppice system ste es. Sona oe hee eee 645,760 
Coppice: with standards system. ee Eee eee eee eee 4,518,400 
Improvement fellings i,5.2..5 hoon eet eee 7,842,560 
Unallotted 250.2 ced oe Re Seen ce eth ae ees aS eee eee 10,211,200 

Total preg ohOe As see ease ent RPO es sR ote renee 33 , 985,280 


The forests in Indian states, which are estimated at 44,800,000 acres, 
are mostly under the management of trained forest staffs. If not, the 
Indian government details trained forest officers of the Imperial and 
Provincial Service or arranges to train the states’ nominees at the Forest 
College at Dehra Dun or at other forest schools. Over the 49,280,000 
acres of privately owned timberlands there is no control or guidance, 
although the government willingly gives advice and assistance on request. 
There is, on the whole, little forest activity by corporate bodies or 
individual timber owners. Many Indian municipalities, especially in 
the hilly tracts, have their own forest lands and a number of them are 
managed under working plans prepared by trained foresters. Forest 
areas under the military department are also managed on the basis — 
of working plans. The forests of private companies, especially those 
connected with tea, coffee, and indigo, and rubber concerns, are badly 
managed and are deteriorating; there is no control over them and no 
regular management. 

Education, Research, and Experimental Work.—The principal 
forest educational center in India is at Dehra Dun in the United 
Provinces. The forest college trains forest rangers for government serv- 
ice as well as Indian states’ students. About 30 men a year are trained. 
Dehra Dun also provides training for the Provincial Forest Service. 
There are schools for rangers in nearly every province. The first organ- — 
ized forest research began in 1906, when an institute was established at _ 
Dehra Dun. The Indian Forest Service publishes a monthly journal, ] 
The Indian Forester. The Indian Science Congress, which meets annu- 
ally at various centers in India, has papers on forest subjects. 

Probable Future——The freight charges from British India to 
European ports will affect to a considerable degree the development of 
a large export trade in Indian timber. Freight charges from India to the : 
United Kingdom at present. are more than double those from Canada, . 
nearly double those from British Columbia, and somewhat more than 
those from South America, but considerably less than those from western 
Australia, As a result of the comparative cost of freight, India can 
compete successfully with other countries with regard to shipments of 
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high-class timbers. She can not, however, compete with Scandinavia, 
the United States, Canada, and other countries in so far as coniferous 
and other timbers of the cheaper grades are concerned. This precludes 
the possibility of successful export trade in Himalayan conifers and in 
a large class of timbers which are without sufficient merit to command 
attention in the European markets. The choice of timbers for export 
trade from British India is, therefore, narrowed down to those suitable 
for high-class decorative or structural work—furniture and various other 
purposes demanding woods with special properties. In this kind of 
timber British India has a large selection. Another factor which will 
influence the development of an export trade in Indian timber is the 
distance of the forests from the sea coast. As a general rule, the forests 
of the Himalayan or sub-Himalayan region, except possibly in Bengal 
and Assam, are so far from the coast that the long railway journey 
would render the cost of transfer prohibitive except in the case of espe- 
cially valuable products, such as walnut burls. The amount available 
for export trade, furthermore, will depend upon the local demand. It 
must be realized that British India is still a backward country, feebly 
developed industrially. With the industrial development of the country 
the local demand for timber will greatly increase. For instance, in the 
United Provinces, which are highly developed industrially, there is little 
or no timber to spare for export after local demands have been satisfied. 
In the light of these considerations it would seem that the provinces 
which give most promise for the development of an export trade in timber 
are Burma, the Andaman Islands, the west coast of the Peninsula, and 
possibly to some extent Bengal and Assam. Burma promises the widest 
field. Similarly the forests of the Andamans will at no distant date 
provide many high-class timbers for export trade, since an extensive 
development scheme is now being put into operation. The Indian Forest 
Service has estimated that in Burma alone the amount of standing timber 
other than teak is over 29,200 million cubic feet, of which 5,500 million 
cubic feet consists of ironwood (pyinkado) (Xylia dolabriformis) and 
1,150 million cubic feet of “in” (Dipterocarpus tuberculatus). Even allow- 
ing for the possible local demands and for the fact that a considerable 
proportion of this timber will be unsuitable for export, these figures 
indicate the great possibilities of Burma as an exporter of timber other 
than teak. The government has made efforts from time to time, by 
the offer of liberal terms, to induce timber firms to develop an export 
trade in titnber other than teak. The results so far, however, have not 
been encouraging. 
Principal Timber Trees.—There are more than 2,000 different 
species of forest trees in British India. The most important commercial 
timbers at present are: 
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’ The Himalayan silver firs (Abies pindrow and A. webbiana). The 
former occurs only in the Himalayas at 7,500-10,000 feet altitude, and 
the latter both in the eastern and the western Himalayas. Both have 
soft, white, not very durable wood, suitable for packing cases, shingles, 
wood pulp and, after impregnation, for railroad ties. Abies webbiana, 
together with spruce, Picea morinda, covers about 1,900,000 acres of 
merchantable forest in the northwestern Himalayas. The present output 
is only 35,000 tons a year, but the yield can be increased many times 
over when transportation facilities are improved. 

_ Babul (Acacia arabica). A moderate to large tree of the drier parts 
of the plains, chiefly in Sind (on tracts irrigated by the Indus), the plains 
of the Punjab and United Provinces and the Indian Peninsula gen- 
erally. Furnishes light wood of red to reddish brown in color, hard and 
durable. It is used for building, carts and carriages, wheels, agricultural 
implements, turnery, and many other purposes. It yields excellent fuel. 
Bark used for tanning, pods for cattle fodder and tanning; the tree also 
yields a gum. Present supplies are generally fully utilized. 

Cutch (Acacia catechu). A moderate-sized to large tree, common in 
most of the drier parts of India and Burma; grows in pure stands along 
the sandy beds of streams in the sub-Himalayan region. Wood light or 
dark red, very hard and durable. It is used for house-posts, carts, boats, 
wheels, furniture, tool handles, and agricultural implements, and makes 
excellent fuel. Cutch and kath are obtained by boiling down chips of the — 
heartwood. Supply largely utilized, especially in Burma. 

Haldu (Adina cordifolia). A large tree found in mixed deciduous 
forests throughout the greater. part of India and Burma. Wood yellow, 
moderately hard, durable, rather apt to warp and crack. Used for 
building, boats, furniture, agricultural implements, boxes, turnery, carv- 
ing, toys, and other purposes. Has recently been used with considerable 
success for the manufacture of bobbins. Moderate supplies are available. 

Siris or “Indian walnut” (Albizzia lebbek). A large tree growing 
wild in certain parts of the sub-Himalayan region, the Indian Peninsula, 
Burma, and the Andamans. Largely planted along roadsides and in 
gardens. Wood dark brown traversed by darker or lighter streaks, 
handsome, used for building, furniture, agricultural implements, wheels, — 
carving, and turnery. The timber is available in considerable quantity | 
in the Andamans where it is known by the Burmese name Kékko. The 
“burrs” which are sometimes formed on the trees are especially valuable 
for veneers. 

Cotton tree, simal (Bombax malabaricum). <A very large tree, com- 
mon throughout the greater part of India and Burma. Wood soft, 
whitish, perishable, used for packing cases, tea boxes, inferior planking, 
canoes, matches, well linings, toys, veneers, and other purposes where a_ 
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soft wood is required. A similar wood of rather better quality is yielded 
by B. insigne, a very large tree of Burma, the Andamans, and the west 
coast of India. Present supplies in accessible localities are largely 
utilized, especially for tea chests in Bengal and Assam. 

Poon-spar tree ( Calophyllum tomentosum). A large, straight- 
stemmed, evergreen tree of the west coast. Wood reddish brown, used 
for masts and spars, house building, ship building, and construction 
generally. In fair demand in accessible localities. 

Toon, red cedar, Moulmein cedar (Cedrela toona). A large tree 
found in various parts of India and Burma; often cultivated. Wood red, 
soft, handsome, fragrant, easily worked, and seasons quickly; used for 
furniture and cabinet work, doors, boxes, general carpentry, tea boxes, 
cigar boxes, boats, carving, and many other purposes. Resembles open- 
grained mahogany and is of high value. Generally fully utilized. 

Deodar, Himalayan cedar (Cedrus deodara). A very large conifer- 
ous tree of the western Himalayas, most common between 6,000 and 8,000 
feet. Wood yellowish brown, moderately hard, oily, strongly scented, 
and very durable. It is one of the most important timbers of India, and 
is largely used for railroad ties, building, carpentry, and construction of 
all kinds. The area of merchantable forest is approximately 1,280,000 
acres. The yield, which is now 100,000 tons of timber a year, will 
gradually increase to double that quantity under intensive management. 

Satinwood (Chloroxylon swietenia). A moderate-sized tree of the 
Indian Peninsula, furnishing the well-known satinwood of commerce. 
Wood hard, yellow, frequently with a beautiful Wavy grain and satiny 
lustre. Satinwood is exported chiefly from Ceylon and to a lesser extent 
from India, where the trees are usually of small size, approaching fair 
dimensions in the south. Used for carving and ornamental work of all 
kinds. Available in fair quantity but small in size. 

Blackwood, rosewood of Southern India, or shisham of the Indian 
Peninsula (Dalbergia latifolia). A large tree of central and southern 
India, extending north to the sub-Himalayan region in Oudh, where it is 
of small size. The well-known blackwood of commerce is furnished by 
this tree. Wood hard, handsome, dark purple, with black streaks. Used 
for furniture, door and window frames, panelling, carts, tool handles, 
and gun-carriage wheels. It is exported for furniture and ornamental 
work. Fully utilized wherever accessible. 

The sissoo or shisham of Northern India (Dalbergia sissoo). A large 
tree of the“Sub-Himalayan region, chiefly in river bottoms, but exten- 
sively planted in other localities. Wood hard, strong, durable, brown 
with darker streaks. Used for building, furniture, cart and carriage 
frames, wheels of carts, carriages, gun-carriages, carving, and turning. 
Supplies increasing; fairly well utilized. 
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The “in” or “eng” tree of Burma (Dipterocarpus tuberculatus). A 
large tree growing in pure stands over extensive areas in Burma. Used 
especially for building, particularly in the form of boards and scantlings; 
used also for boats and carts. The wood has been exported to some 
extent to Europe under the name of “eng teak.” Future yield is estimated 
at 50,000 tons a year. 

Gurjan (Dipterocarpus turbinatus). A very large tree of Burma, the 
Andamans, Chittagong, and Cachar. Moderately hard, reddish brown 
wood, used for building boats. The timber has been exported in some 
quantity from the Andamans to Calcutta and Madras. There are large 
supplies available in the Andamans, and experiments are in progress to 
ascertain the possibility of employing the wood for railroad ties after 
antiseptic treatment. The tree yields a wood-oil known as gurjan oil. 

Lampati (Duabanga sonneratioides). A large tree of Bengal, Assam, 
Chittagong, Burma, and the Andamans. Wood gray, often yellowish, and 
soft. Seasons well without splitting. Used largely for tea-boxes, canoes, 
and tea chests. Generally utilized. 

Gumhar (Gmelina arborea). A moderate-sized or large tree scat- 
tered throughout the greater part of India and Burma. Wood grayish 
white, fairly soft, even grained; of good quality and seasons well. Used 
for furniture, doors, carriages, agricultural implements, boats, toys, and 
general carpentry. A valuable timber tree occurring sporadically and 
not in large quantities. 

The Grewias, known indiscriminately as “dhamin” (Grewia asiatica, 
G. tiliaefolia, G. vestita). Wood tough and elastic. Used for shoulder 
poles, spear handles, bows and other purposes requiring elasticity. Not 
fully utilized. 

Sundri (Heritiera fomes). A tree of the Sundarbans and other tidal 
regions, the coast of Arakan and Tenasserim and the Irrawaddy Delta. 
Wood dark red, hard, durable, strong, tough and elastic. Used for 
building, boats, masts, spars, shafts, wheels and furniture. Fully utilized 
in the Sundarbans, but large quantities available in Burma. 

Thingan (Hopea odorata). A tall evergreen tree of Burma and the 
Andamans. Wood yellowish brown, hard, very durable. Used for house- 
building, bridge construction, piles, boats, wheels, carriage building and 
agricultural implements. One of the most valuable timbers of Burma. 

Irumbogam, or ironwood of Malabar (Hopea parviflora). A large 
tree of the western Ghats from southern Kanara southward to Travan- 
core and Tinnevelly. A valuable timber which is used to a considerable 
extent for house building, bridge construction, boats, wheels, carriages, 
and agricultural implements. Wood brown, hard, and durable. Large 
quantities available in localities which at present are more or less 
inaccessible, but which can be rendered accessible. ‘ 


a ed 


THE FOREST SITUATION IN ASIA 433 


Walnut (Juglans regia). A large tree of the Himalayas at 3,000 to 
10,000 feet; also found in the hills of Upper Burma. The true walnut 
of commerce, possessing a beautifully mottled brown wood with darker 
streaks. The “burrs” or burls are particularly valuable for veneers, and 
have been considerably worked in Kashmir and elsewhere. The wood is 
used for furniture, veneering, carving, and gunstocks. Fairly common 
in many of the Himalayan forest regions, but many localities in which it 
grows are remote, and extraction is often difficult at present. Extensively 
cultivated in the Himalayas for its fruit. 

Jural (Bengal), pyinma (Burma) (Lagerstroemia flos-reginae). Large 
tree of Bengal, Assam, Burma, and the moister parts of the Indian 
Peninsula. Often cultivated for its handsome flowers. Wood light 
reddish gray, hard, and durable. Used for house building, bridge con- 
struction, boats, ship building, carts, agricultural implements, wheels, 
and furniture. One of the most important timbers of Burma. Available 
in fair quantity. 

Benteak (Lagerstroemia lanceolata). A large tree of the western 
Ghats, extending southward to Travancore. Wood reddish brown, 
moderately hard, strong and durable. Used for house building, ship 
building, furniture, carts, and wheels. Available in fair quantity. 

Nahor (Mesua ferrea). A large evergreen tree of Assam, Burma, the 
Andamans, western and southern India. Wood dark red, very hard, 
strong, and durable. Used for bridge and house construction, railroad 
ties, carts, boats, tool handles, and other purposes. Available in fair 
quantity. ; 

Champ (Michelia champaca). A large tree of Sikkim, Bengal, Assam, 
Burma, western and southern India. Wood light olive-brown, soft, with 
a shiny lustre, and very durable. Used for panelling, furniture, carriage 
and boat building, carving, turning, and general carpentry. Fully 
utilized where accessible. 

“Safed” champ (Michelia excelsa). A large tree of the eastern 
Himalayas at 5,000 to 8,000 feet. Wood olive-brown, soft, glossy, very 
durable. Used for door and window frames, furniture, carving and 
turning. Fully utilized. 

Ingyin (Pentacme suavis). A large tree found throughout Burma, 
growing in the so-called “indaing” forest. Wood brown, hard, very 
strong, and durable. Used for house and bridge building, boats, carts, 
wheels, and agricultural implements. Fully utilized in accessible 
localities. 

Himalayan spruce (Picea morinda). A tall tree occurring in the 
Himalayas at 7,000 to 11,000 feet. Wood white, sometimes reddish or 
brownish in the center in large trees, soft, and not very durable. Used 
for packing cases and general carpentry. On account of its long fibres 
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it is also suitable for matches and wood pulp. It is available in large 
quantities in the Himalayan forests, but is not extensively utilized 
because of the high cost of extraction. (See Abies pindrow.) 

Blue pine, kail (Pinus excelsa). A large tree of the Himalayas, 
occurring at 6,000 to 12,500 feet. Moderately hard, pink wood of good 
quality. Used for boat building, furniture, and general carpentry, and, 
after antiseptic treatment, for railroad ties. Quantities available at 
present are about 54,000 tons a year, the area of merchantable forest 
being 636,000 acres. The annual yield can be trebled under intensive 
Management. 

Long-needled pine, chir (Pinus longifolia). A large conifer of the 
Himalayas and the Siwalik hills at 1,500 to 7,500 feet. Wood light red- 
dish brown, moderately hard. Used for building, common furniture, tea 
boxes, boats, general carpentry, and, after antiseptic treatment, for 
railroad ties. It is now extensively tapped in the United Provinces and 
the Punjab for the manufacture of resin and turpentine. The area of 
merchantable forest is about 1,728,000 acres, and the annual output of 
timber, which is now 85,000 tons, can be increased to three or four times 
as much. 

Andaman padauk or redwood (Pterocarpus dalbergioides). A large 
tree of the Andamans, yielding a valuable, ornamental, moderately hard 
wood, deep rich red in color. Andaman padauk is largely used for house 
fittings, ornamental furniture, cabinet work, billiard tables, pianos, rail- 
road car fittings, carving, and other ornamental work, as well as for 
wheels and boatbuilding. For some years this wood has been exported to 
Europe and America, and will be available in larger quantities in the 
future as forest industry develops in the Andamans. 

Burma padauk (Pterocarpus macrocarpus). A large tree scattered 
in the mixed forests in several parts of Burma from Bhamo to Tenas- 
serim. The wood, which is hard and very strong, is yellowish red to 
brick red, sometimes streaked with brown. Suitable for ordnance work 
of various kinds, such as gun-carriage wheels. In Burma it is extensively 
used for naves, spokes, and felloes of cart and carriage wheels, carriage 
building, shafts, and all purposes for which strength is required. Fully 
utilized in accessible localities. 

Gum-kino tree, bijasal (Pterocarpus marsupium). A large tree of 
central and southern India, extending north to Oudh and the Kumaun 
Bhabar. Wood yellowish brown with darker streaks; very hard and 
durable. It is used for door and window frames, posts, beams, furniture, 
agricultural implements, wheels, carts, and boats. The tree yields, from 
wounds in the bark, a red astringent medical gum known as “kino.” 
Fairly well utilized where accessible. 
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Red sanders (Pterocarpus santalinus). A small or moderate-sized 
tree occupying a limited region in the hills of the eastern Deccan. Wood 
dark purplish red, extremely hard, and valuable for wheels, shafts, agri- 
cultural implements, and particularly for carvings. Supply limited, but 
capable of expansion. 

Oaks (Quercus). Nearly 40 species of oak in India and Burma, 
chiefly in the Himalayas, Khasia hills, Chittagong hills, and Burma. 
Several are of local importance for building and other purposes, but 
especially for fuel. While the timber is hard and durable, though dif- 
ficult to season, none of them have proved to be of any special value for 
export or for general use outside their immediate regions. Large quan- 
tities available but not fully utilized. 

Sandalwood (Santaluwm album). A small tree of the Indian Peninsula 
from the Nasik and Nagar districts southward, particularly in Mysore, 
Coorg, and some of the Madras districts. The heartwood is yellowish 
brown, hard, very close-grained, and strongly scented. Used for carving 
and fancy work of all kinds and is burned as incense. Sandalwood oil 
is distilled from it. Without exception, this is the most valuable wood 
in India. It is sold by weight, and every portion of the tree which yields 
heartwood of any size is utilized, the heartwood from the roots being the 
most valuable. 

Thitya (Burmese) (Shorea obtusa). A large tree, common, chiefly in 
“Indaing” forest, throughout Burma. Wood brown, very hard and durable; 
used for house and bridge construction, piles, carts, wheels, and agri- 
cultural implements. Fully utilized in accessible localities. 

Sal (Shorea robusta). <A large tree of northern and central India, in 
the sub-Himalayan region from Kangra to the Darrang and Nowgong 
districts of Assam, and in the Garo Hills, Chota Nagpur, Orissa, the 
Central Provinces, and the Ganjam district of Madras. Grows in pure 
stands. Wood brown, hard, and very durable. Used for building, bridge 
construction, piles, railroad ties, agricultural implements, railroad cars, 
ordnance work, and many other purposes. Sal is one of the most im- 
portant timbers of India, owing its reputation to its great strength and 
durability. The timber is in great demand, particularly for railroad ties 
and building. The area of forest covered by this species has been esti- 
mated at over 4,000,000 acres and the annual output at over 180,000 tons. 
The specjes furnishes over 1,100,000 railroad ties a year, and some 
5,500,000 cubic feet is utilized in construction work. Utilization of this 
timber is at present equal to the supply, but intensive forest management 
will increase supplies in the future. 

Teak (Tectona grandis). A large tree of central and southern India, 
Bombay, and Burma. Wood yellowish brown, extremely durable, sea- 
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sons well without warping or splitting, and works well. Teak is the most 
important timber of India, being superior to all other known woods for 
ship building, for which purpose it is largely exported to Europe. It is 
also used for building, furniture, cabinet work, panelling, carving, rail- 
road cars, wagons, spokes and felloes of wheels, and agricultural imple- 
ments. For export purposes the great bulk of the teak timber comes 
from Burma, where the trees do not ordinarily form pure forests of any 
extent but are scattered among a large number of other species. In 
Burma the timber is extracted by floating and the trees are girdled three 
years before felling in order to kill them and render the timber buoyant. 
The estimated amount of teak timber available annually is 280,000 tons, 
of which Burma supplies 225,000 tons. Fully utilized. 

Myrobalan tree, harra (Terminalia chebula). A large tree, found 
throughout the greater part of India ard Burma. Wood brownish gray 
with a small irregular dark purple heartwood, very hard; used for 
building, furniture, turnery, carts, naves and felloes of wheels, and agri- 
cultural implements. The tree is valuable chiefly for its fruits, which 
are the myrobalans of commerce and are largely used for tanning. 

Arg, panisaj, hollock (Terminalia myriocarpa). A very large tree of 
of the eastern sub-Himalayan region and the outer hills of Assam and 
Upper Burma. Wood dark brown, handsome, hard; used for building, 
tea boxes, common furniture, boats, and cart shafts. After impregnation 
this timber may prove suitable for railroad ties. Large quantities are 
available. 

Sain, saj, asan (Terminalia tomentosa). A large tree, common 
throughout India and Burma. Wood dark brown with darker streaks, 
hard, apt to split in seasoning, durability variable. It is used for build- 
ing, rough furniture, oil mills, agricultural implements, carts, boats, 
mining timber, and other purposes. The timber is available in large 
quantities and, after impregnation, is likely to make good railroad ties. 

Ironwood of Burma, pyinkado (Xylia dolabriformis). A very large 
tree, abundant in Burma. Wood reddish brown, extremely hard, heavy, 
very strong and durable. Used extensively for house and bridge con- 
struction, railroad ties, railroad trucks and cars, boats, carts, wheels, 
carriage frames, agricultural implements, and tool handles. After teak, 
this is the most important timber in Burma, where it is extensively used 
for railroad cars. It is very plentiful and obtainable in large sizes. 

Jamba, irul (Xylia xylocarpa). A large tree of the Indian Peninsula 
from the Central Provinces and Bombay southwards. Wood reddish 
brown, very hard, heavy, durable, and apt to split in seasoning. Used 
for house and bridge building, agricultural implements, railroad ties, and 
other purposes. Available in fair quantity. 
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JAPAN 


Forest Area.—The forest area of Japan proper—Honshu, Shikoku, 
Kyushu, Hokkaido, and Riukiu (the Loochoos)—is about 46,600,000 
acres, representing nearly 50 per cent of the entire area of the country. 
If to this be added the forests of Chosen (Korea), Japanese Saghalien 
(Karafuto), and Formosa (Taiwan), the total forest area of the Empire 
approximates 90,484,000 acres, or 53 per cent of the land area. This, 
however, is not all forest-producing land. Evidently it includes some 
waste land suitable in the main for forest growth, of which there is 
about 20,400,000 acres. The per capita forest area is 1.2 acres. 

Table 220 summarizes the extent of the forests in the Japanese 
Empire. 


Tasty 220.—Forest Arba, JAPAN 


a 


Ratio of Forest 

Division Total land Forest forest to | 27° 

ae ci land area : 
capita 
acres acres per cent | acres 
JADANGPLODEH ae cisetieleks Pls cea tar 97 ,293 ,427 46 ,602,185 47.9 0.8 
@hosensCWores) stoner ae ts sie cba oe 54,910,225 29,375,395 53.5 1.8 
[orm Osan (Lhalwam)nemsc oii a 9,036,625 7,156,780 79.2 2.0 
Japanese Saghalien (Karafuto)..... 8,553,600 7,350,275 85.9 98.0 
Rotalteas Staton aaah 169,793,877 90,484,635 53.3 152 


The comparatively large proportion of forest land is due partly to the 
mountainous nature of the country which makes large tracts entirely 
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unfit for cultivation, partly to the difficulty of transportation, and partly 
to the state policy of protecting forests (prohibiting forest. devastation) 
and encouraging reforestation. - 

Character of Forest.—The larger part of the forests which are now 
being logged are natural forests. Some planted forests have reached 
merchantable size or are approaching that point. 

The forests of Japan may be broadly divided into four zones: 

1. Tropical Zone—This zone covers the plains of Taiwan (Formosa), 
Ogasawara Island, and the southern half of Riukiu. The mean tempera- 
ture is about 70° F. The representative trees are ako (Ficus wightiana 
var. japonica), and takonoki (Pandanus odoratissimus L.) Bamboos 
attain a perfect growth in this zone. 

2. Sub-tropical Zone —Forests in this zone are found in the northern 
half of Riukiu, the highlands of Taiwan, Shikoku, Kyushu, and the south- 
ern half of Honshu as far as latitude 35° N., the mean temperature rang- 
ing from 55° to 70° F. The representative trees in this zone may be 
divided into broad-leafed evergreens, conifers, and broad-leafed decidu- 
ous trees. In the first group are included kusu or camphor tree (Cin- 
namomum camphora), kashi (Quercus abuta), and shi-i (Pasania cupt- 
data) ; in the second group several species of pines; and in the last group 
kunugi (Quercus serrata), and konara (Quercus glandulifera). 

3. Temperate Zone—The forests extend over the northern part of 
Honshu and as far as the southwestern section of Hokkaido correspond- 
ing to 4314° N. The mean temperature ranges from 41° to 55° F. The 
forests in this zone are the most important from an economic stand- 
point and are generally found in the mountain ranges that divide the 
main island—the Inner Japan section on the J apan Sea and the Outer 
Japan section on the Pacific. Among the conifers the most valuable 
are sugi (Cryptomeria japonica Don.), hinoki (Chamaecyparis 
obtusa), sawara (Chamaecyparis pisifera), hiba (Thujopsis dolabrata), 
tsuga (T’suga sieboldii) and momi (Abies firma), and several species 
of pine. Among the valuable deciduous trees are keyaki (Zelkowa ser- 
rata), buna (Fagus sylvatica var. steboldii), katsura (Cercidiphyllum 
japonica), several species of oak, chestnut, maple, magnolias, ete. 

4. Frigid Zone-—The forests are found at elevations of 4,000 or 5,000 
feet above sea level, in Honshu, the northeastern part of Hokkaido, 
and Chishima (Kurile Islands). The principal trees are shirabe (Abies 
veitchii), todomatsu (Abies sachalinensis), ezo-matsu (Picea jezoensis), 
shikotan-matsu (Lariv kurilensis) , chiefly on Saghalien Island, and lastly, 
hai-matsu (Pinus pumila), the procumbent pine that grows on the 
summits of high mountains in Honshu. 

On the whole, trees grow unusually well in Japan because of the 
favorable climate and plentiful moisture. There are over a thousand 
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species of trees, many of which yield excellent timber. Available esti- 
mates of the amount of standing timber of the most important species 
are given here: 

Hinoki (Chamaecyparis obtusa) is the most valuable conifer of 
Japan. It is extensively planted for timber, reaching a height of 100 
feet, 50 or 60 feet clear length, and a diameter of 3 feet at the base. 
The wood is used for building, high-grade interior finish, ship timbers, 
bridges, ete. 

Sugi (Cryptomeria japonica). The amount available for industrial 
purposes has been officially estimated at 768 million cubic feet. Trees 
from 100 to 160 years old have diameters of from 1 to 2 feet and heights 
of over 100 feet. Cryptomeria wood is used for house building, bridge 
construction, and shipping, also for telegraph and telephone poles and for 
furniture. 

Hiba (Thujopsis dolabrata). The amount of standing timber is 
estimated to be over 400 million cubic feet. The ages of the trees range 
from 100 to 150 years, the diameters up to 2 feet, and the heights from 
60 to 90 feet. The wood is useful for many engineering purposes; it 
is impervious to water and has been known to last 80 years in con-. 
struction under water. 

Tsuga or hemlock (T'suga sieboldii). The available quantity exceeds 
332 million cubic feet. It usually occurs in mixture with fir, spruce, 
beech, and others. Mature trees are about 150 years in age, ranging in 
diameter from 1 to 2 feet and reaching a height of 70 feet. The wood 
is impervious to water. It is extensively used for building purposes, 
also for paper making, railway carriages, and packing boxes. 

Momi (Abies firma). The estimated quantity of standing timber 
is 204 million cubic feet. Trees range in diameter up to 2 feet and reach 
a height of 90 feet. The wood is frequently suitable for boards and is 
extensively used for making tea chests. It is also employed in paper 
making. 

Akamatsu (Pinus densiflora). The available quantity of standing 
timber is about 200 million cubic feet. The stands are from 70 to 140 
years old. Individual trees reach a diameter of 4 feet and a height of 
130 feet. The wood is a great favorite with the native population, and is 
used for building purposes. 

Buna (Fagus sylvatica). Of the broad-leafed species the most 
important is buna. The available quantity is estimated at 3,400 million 
cubic feet’ It is the most abundant of the Japanese forest trees. In 
many places it occurs in pure stands, 100 to 200 years old. Individual 
trees reach sizes of from 114 to 21% feet and heights of from 60 to 80 
feet. The wood decays in water; its chief use is for fuel. When treated 
with chemicals it is occasionally used for railroad ties. 
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Mizunara (Quercus grosseserrata). The estimated quantity is 410 
million cubic feet, mostly in mixed forest with walnut, magnolia, maple, 
chestnut, and others. The wood resembles chestnut but is somewhat 
harder. When dried it warps and splits easily, and though it can be 
obtained in large sizes it can not be sawed into planks. It is used for 
implements, utensils, ship construction and railroad ties. 

Tochinoki (Aesculus turbinata). The available stand is 670 million 
cubic feet. The wood is not very extensively used, but because of its 
beautiful grain and lustrous color it can be lacquered for decorative 
purposes and is also used for carving. 

Character of Ownership.—The forests are divided into three classes 
on the basis of usage: (1) protection forests; (2) utilization forests, 
and (3) percentage forests. The percentage forests are state forests 
left under the control of villages or towns which are entitled to a certain 
percentage of the products. They are gradually being converted into 
communal forests. By character of ownership the forests may be 
divided into state, crown, communal, and forests belonging to temples 
and shrines and to private individuals. 


TaBLE 221.—AREA oF Forest ACCORDING TO 
OwneERSHIP (1915) 


Per cent 


3,224,161 7.06 
17,957 ,640 39.32 
7,011,040 15.35 

269 , 346 0.59 
17,207,955 37 .68 


45,670,142! 100.00 


1This figure is slightly different from that in Table 220, being based on statistics 
for a different year. 


The protection forests in 1917 occupied an area of 3,505,720 acres. 
Of this the crown owned 27,425 acres, the state 1,746,380 acres, com- 
munes 1,101,883 acres, temples 22,278 acres, and private individuals 
607,754 acres. 

Annual Growth, Cut, and Consumption.—It is estimated that the 
total annual forest growth of Japan averaged 2,540,000,000 cubic feet 
during the past 10 years. The total cut for all purposes during the 
same period averaged 2,255,620,000 cubic feet annually. The average 
annual export was 36,850,000 cubic feet against import averaging 
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1,230,000 cubic feet. This makes the amount actually consumed at home 
2,220,000,000 cubic feet. The situation may be summarized as follows: 


TaBie 222.—SumMaryY or ANNUAL TIMBER Cut, GRowTH, TRADE, AND CoNSUMPTION 
oe te eB es 


Average Average Average Average D ‘ 
Item annual annual annual annual oes as 
cut growth export import consent 
cu. ft. cu. ft. CUE: Cilenyts cu. ft. 
Total... .-. 2,255, 620,000 | 2,540 ,000,000 | 36,850,000} 1,230,000 | 2,220,000,000 
Per acre... 24.9 28.1 0.4 0.01 24.5 
Per capita. 28.9 32.5 0.5 0.02 28 .4 


Of the total cut of 2,255,620,000 cubic feet, 383,455,000 cubic feet 
(17 per cent) is sawlog timber and 1,872,165,000 cubic feet (83 per cent) 
is firewood and other minor products. On the whole, the cut of timber 
in Japan at present is slightly below the growth. There are, however, 
exceptions in many parts of the country. While in state forests the 
growth exceeds the cut, in private and communal forests the cut is, as a 
rule, greater than the growth. As a result, in some parts of the country 
there is already a shortage of certain kinds of woods; the supply of large 
dimensions used for ship building and other construction work has been 
nearly exhausted. 

Exports and Imports.—Japan is now a lumber exporting country, 
the exports amounting to from 30 million to 40 million cubic feet annu- 
ally, while imports total only about 1,200,000 cubic feet. The imports 
are confined chiefly to long and large timbers and certain hardwoods 
which are not found in the Japanese forests. The recent development 
of the match industry has caused a shortage in the local supply of 
match-stick material, and it has been found necessary to import large 
quantities of poplar from northern Manchuria and Siberia. The most 
commonly imported species are Oregon pine (Douglas fir) and cedar 
from North America, and such tropical woods as teak, mahogany, 
sandalwood, and ebony. Following the outbreak of the war, exports 
of timber and forest products decreased for a time but they soon began 
to increase with great rapidity. In 1918 the total had reached 6 times 
the volunf€ of pre-war years. The principal export timbers are oak, 
ash, and “sen,” used for railroad ties, tools, and furniture, and fir, 
hemlock, red pine, and spruce, used for making packing boxes. To these 
must be added materials for building, cabinet making, barrel and cask 
making, and bamboo manufactures. Prior to the war, square timber and 
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railroad ties formed the greater part of the export. These were shipped 
chiefly to China, Europe, and Australia. 

The total value of forest products exported during 1918 was $23,- 
818,456, or an increase of $4,599,076 over that for the preceding year. 
The imports for the same year amounted in value to $3,892,565. Of 
the exports, timber formed the largest item, valued at $8,878,250. The 
rest consisted of charcoal, camphor oil, cocoa oil, and other by-products, 
as may be seen from Table 223. 


TABLE 223.—Forrst Propucts Exportep, 1918 


Simberay eine ames $8,875,250.) Baniboo sa d:0ih4 22. See, $ 90,953 
@harcoalkei eta cee 229 , 284 SHITtaKG ane ny eae eee eee 1,161 313 
Camphorollaes esse 133,633 || Vegetable wax.......... 1,549,595 
Camphorenat one 1,837,845 Bamboo warer. «sess. 523 , 524 
Chip=plate erie nade ee 233,527 || Wooden ware. ....------ 1,115,623 
Wickers run kes panne 1665913) “Cocoa Gilktee: cnc asec ee 6,846 , 732 


Of the greatest importance from the standpoint of forest resources, 
of course, is the export of timber. Export increased for the three years 
from 1916 to 1918. The values of imports and exports for these years 
are shown in Table 224. 


TaBLE 224.—Exports AND Imports or Woop 


Exports Imports 
Vent Railroad | Boards for | Match Other Teak Pine, fir, ae 
ties tea-chests sticks timber = and cedar | S008" 
wood, etc. 


1916 |$659 ,000 |$1,379,000 /$386,000 |$3,490,000/$ 70,000 |$ 684,000 |$141,000 
1917 | 760,000 | 4,206,000 | 580,000 | 1,824,000} 163,000 | 1,663,000 | 169,000 
1918 | 976,000 | 3,824,000 | 948,000 | 2,805,000] 263,000 | 4,014,000 | 313,000 


Forest Industries.—The recent development of commerce and 
industry in Japan has very greatly increased the demand for lumber 
for railways, shipbuilding, and mining, as well as for general industrial 
purposes, such as building, road-making, and fuel. There is also a 
steadily increasing export of lumber to Chosen, Manchuria, and China, 
countries with limited or still undeveloped forests. The gradual develop- 
ment of means of communication, both roads and railways, has also 
given impetus to the lumber industry. In 1914 the number of sawmills 
in Japan was 1,874, using 36,760 horsepower. In 1916 the number of 
mills increased to 2,404, utilizing 45,300 horsepower. The government 
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owns 10 sawmills. The lumber industry of Japan is still relatively 
undeveloped as compared with the large percentage of land under 
forest. 

The Pulp Industry—Among the various new industries which sprung 
up in Japan during the war as a result of the specific economic condi- 
tions created by the war, the:most prominent place belongs to the pulp 
industry. Before the war several Japanese paper factories owned pulp 
mills. The output of these mills, which in 1913 was about 76,000 tons, 
was not sufficient to meet the needs of domestic consumption. As a 
result, Japan imported from abroad considerable quantities of pulp. The 
imports during the last few years assumed the proportions shown in 
Table 225. 


TasLe 225.—Imports or Paper Pup 


Year Weight Year Weight 
tons tons 
ROG Mr tiae ee ue: 53 , 167 LOL Reais eon oe 15,652 
AeA A Se hero 49,513 LOLS. ape ee 31,415 
TO eS aa ears 58 , 625 POL OFA Teeter eee te 44,315 
ONG teew eta 63 , 029 


The sudden reduction of imports in 1917 is due to the difficulty which 
Japan experienced in getting pulp from Germany and the Scandinavian 
countries, which before the war were the chief suppliers of this product. 
According to the figures of the Japanese Customs Office, the import of 
pulp into Japan for the years given above was distributed among the 
different countries, as shown in Table 226. 

As can be seen from this table, during the war Canada assumed 
the predominant place on the Japanese market. At present, however, 
the United States is forging ahead of Canada and has considerably 
developed its export of wood pulp to Japan; Sweden is also increasing 
its export, since with the close of the war it has been trying to reestab- 
lish its former connection on the Japanese market. Recently Japan has 
also made contracts with Finland for the delivery of pulp. 

The first attempt at the production of pulp in Japan was made by a 
paper factory in 1889. This was soon followed by several other paper 
factories, Hut these attempts at first were extremely limited in char- 
acter. After the Russian-Japanese war, when the paper industry in 
Japan underwent sudden rapid development, the production of pulp was 


1The total imports given in Table 226 are less than those in Table 225, being 
taken from different sources. 
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transferred to the north of Japan, to the Island of Hokkaido, which 
has large forest areas. It received there a much wider and technically 
better equipped development. The total amount of pulp produced by 
the Japanese mills in the year just pre the war amounted to 
nearly 80,000 tons. 

In 1912 the Japanese paper companies explored the northern part 
of Saghalien with the view of developing a pulp industry there, and 
in 1913 the first pulp plant was established in the southern part of 
Saghalien. The local conditions proved very favorable for the pulp 
industry, and in the following years there sprung up several large 
enterprises which had in view the exploitation of the forest resources of 
Saghalien for the production of pulp. In 1918 there were on Saghalien 
Island 10 pulp mills with an annual output of 143,500 tons and with 
prospects of their further development. These pulp mills produced 
chemical pulp (sulphite process) exclusively. In 1917 a pulp plant was 
established in Chosen. Its annual output at first did not exceed 4,000 
tons, but since there are vast forests on the Yalu River which furnish 
much raw material the chances are that the pulp industry in Chosen will 
be greatly developed. 

In all, according to the latest statistical data, Japan, including 
Saghalien Island and Chosen, has 22 firms for the production of 
pulp which operate 39 individual mills. The output of these mills for the 
last few years was as given in Table 227. 

In 1917 several new pulp mills were built and the existing mills 
undertook development on a large scale. It is probable, therefore, that 


TaBLE 226.—Imports or Pup py CountTRIES oF ORIGIN 
ee 


Metric tons 


Country 


1913 1914 1915 1916 1917 1918 1919 


England....| 2,886.6 | 1,806.0 | 2,943.0 303 .6 
Germany. . ./22,031.4 |16,052.4 628.38") G240) [tothe wen ee 
Sweden... ./12,387.0 |17,267.4 |32,394.0 |35,701.8 | 2,384.4 | 1,366.8 | 8,536.2 


ee ee OY Tey (Ge tic 


Norway....| 3,903.0 | 5,579.4 | 7,935.0 | 7,945.8 102 {O"%heeee 426 .6 
Denmark... 657.0 183.0 B70), | ssc ae seg | nye oe ee 
United 

States....] 1,826.6 | 1,092.0 | 2,001.6 | 7,795.8 | 3,211.8 | 9,406.2 15,2012 
Canada. ...| 4,125.0 | 2,947.2 | 7,836.0 | 5,807.4 | 8,648.4 |18,190.2 9,550.2 
Other coun- 

tries..... 88.8 TCA Os restos |e ae 101.4 36.0 | 1,180.8 
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TaBLe 227.—Puute Mityi Ovrrur 


Year Chemical pulp 


Ground pulp 


in 1918, for which there are no accurate figures available, the annual 
output of the Japanese plants greatly increased and probably reached 
226,000 tons of chemical pulp and 186,000 tons of ground pulp. The 
best quality of Japanese, and especially of Saghalien, pulp corresponds 
approximately to the Swedish brands known as Three Crowns Brand 
and Two Crowns Brand, which are used most widely on the Japanese 
market. Among the largest pulp mills in Japan are the Nippon Chemical 
Pulp Industry, whose maximum output is 46,000 tons; the Karafuto 
Industrial Company with 50,000 tons, and the Karafuto Sangyo Com- 
pany with 37,500 tons. 

The entire output of pulp in Japan is used for satisfying the needs 
of the Japanese paper mills. Some time ago a small amount of pulp 
was exported from Japan to British India, but lately the export of 
pulp has been prohibited by the Japanese government. The consump- 
tion of pulp in Japan in 1918 reached the following amounts: 


TaBLE 228.—PuLe CoNsSUMPTION 


Source ORS ir Ground pulp 
tons tons 
Produced in pulp mills owned by the paper man- 
RITA CHIITETS Ae aiees eens ome aite er ah arene nil 42,138 97,781 
Pulp obtained from paper mills not owned by the 
PAPEL MAN ULAClUTELS jag tae aos es 43,415 13,432 
Haportedtirowl ablOad ars snc ee nena. oe 25,113 901 


These figures, however, show only the consumption of the Japanese 
paper mills which are members of the Union of the Japanese Paper 
Manufacturers. Although this union embraces the chief paper mills, yet 
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the actual consumption of pulp in Japan must be slightly higher. There 
is no doubt that after the industrial crisis in Japan has passed the 
demand for pulp will again show an increase. In anticipation of this 
increase the Japanese paper mills, in order to become independent from 
the Scandinavian and American importations, are paying great atten- 
tion to the neighboring countries, especially eastern Siberia, which, 
because of their vast forest resources, afford opportunities for the build- 
ing of pulp mills to feed the Japanese paper mills. 

The volume of wood consumed annually for pulp manufacture 
amounts to 34 million cubic feet. Fir (Abies), spruce (Picea), and 
hemlock (Tsuga) are chiefly used for this purpose. These species are 
abundant in central and northern Honshu, and large amounts of fir and 
spruce are also found in Hokkaido and in Karafuto (Saghalien). Most 
of the pulp factories have been located in these regions. 

The Pencil Industry—Japan now manufactures pencils in quantities 
sufficient not only to meet the entire home requirement but to export 
to foreign countries in competition with the product of Bavaria. In 
1911 the export of pencils amounted to $23,928, in 1915 to $94,715, in 
1916 to $623,125, and in 1917 to $997,000. The principal wood used is 
Cercidiphyllum, and it is feared that the supply may soon be exhausted 
by reckless cutting. 

The Match Industry—The match industry is of much older origin. 
The export of matches amounted in 1915 to $398,800, and in 1917 to 
$498,500. Japanese poplar was originally used very largely in this 
industry. As it was growing scarce, supplies of poplar began to be 
imported from Siberia. In 1912 the import of Siberian poplar totaled 
15,000 cubic feet, and in 1917 it had increased to 90,000 cubic feet, or 
sixfold. 

Wood Distillation—Dry distillation of wood has also greatly 


developed within recent years. In 1918 the production of calcium acetate — 


and its products was only 1,297 tons, and imports 4,132 tons. In 1917 
the production had risen to over 9,400 tons, while imports, on the other 
hand, had fallen to less than 130 tons. Since the war, however, the cal- 
cium acetate industry has greatly declined. 

Other Products—The manufacture of board for tea chests, toys, cork, 


and acetic acid has also been increasing within recent years. The export — 
of boards and barrels, which amounted to $1,146,550 in 1915, increased to 


$4,187,400 in 1917. The export of toys reached $997,000 in 1917. 


The Growth of the Lumber Industry—The growth of the lumber — 


and wood-using industries in Japan is best reflected in the growth of 
the cut. The amounts cut in 1914 and in 1917 are given in Table 229. 


~ 


The species utilized most were Cryptomeria, of which 106,930,970 — 


cubic feet were cut in 1917 in Japan proper, and pine and spruce, which 
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during the same period were cut to the extent of 105,746,920 and 
26,259,630 cubic feet, respectively. 


TaBLE 229.—Cour or TIMBER AND FIREWOOD, JAPAN 


Purpose 1914 1917 

Cumits cu. ft. 
Cutetondumberia hn. acacia eee Ae 230,000,000 420,000,000 
Wirtrronsire WOO reat as oh einen eae | 1,770,000,000 2,045,000, 000 
GOORIN oe it eee ema Sie a 2,000,000,000 2,465 ,000,000 


The Camphor Industry—The extracting of camphor is a state 
monopoly. This monopoly was established in Formosa in 1899 and 
extended to Japan proper in 1903. The manufacture of synthetic cam- 
phor and competition on the part of southern China prevent, to some 
extent, Formosa camphor dominating the markets of the world. The 
world’s consumption of camphor is now estimated at 13,500,000 pounds, 
of which about one-half is supplied by Formosa. 

The supply of camphor trees in private forests in Japan proper has 
been nearly exhausted. Camphor trees in state and crown forests are 
still abundant, having been estimated at nearly 12,000,000 trees, capable 
of yielding about 2,519,500 cubic feet of wood for the extraction of cam- 
phor. As the tree must be over 60 years old before it yields a compara- 
tively large amount of camphor, the supply must be very carefully 
managed if it is not to be exhausted. The government is encouraging 
the planting of young camphor trees, and eight provinces in southern 
Japan are granted subsidies for this purpose. In Formosa about $25,000 
is spent every year by the government for planting and over 3,000 acres 
has already been planted. It is intended to increase the area of plant- 
ing in Formosa and to bring it up to 50,000 acres by 1923. The area 
planted to camphor trees in Japan proper is about 2,000 acres. Experi- 
ments are now being conducted by Japanese chemists to extract camphor 
from young twigs and leaves after the tree is 4 or 5 years old. 

Forestry Movement.—Although some evidence of planting and care 
of the forests in Japan extends back for 700 to 1,000 years, the empire 
did not take up the handling of its forests in a modern way until after 
the restoration in 1868. In 1907 there was created administrative 
authority to prevent the destruction of forests and to secure the plant- 
ing of trees in both public and private forests as well as on waste 
land, exemption from taxation being granted where desirable. The 
clearing of forest land for cultivation may be restricted or prohibited. 
To make clear the relation between forests and water, meteorological 
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observations are being conducted. Special subsidies are granted for 
the restoration of waste public forest lands which have been denuded 
of timber in the past and not replanted. Boundaries are being mapped 
and areas surveyed. The quantity of timber which may be felled annu- 
ally to satisfy the home and foreign demand for lumber is limited so 
that the future lumber supply may not be endangered. 

During the past 10 years the area planted in forests has averaged 
320,000 acres annually. The trees most commonly planted are Crypto- 
meria, cedar, and pine, as well as oak, camphor, chestnut, and locust. 
Locust is being planted particularly: on waste lands of Chosen, and 
foreign conifers and, to some extent, poplars, in Hokkaido. In Formosa 
the trees most generally planted are teak, several species of cinchona, 
and rubber. According to a report published in 1917 by the Depart- 
ment of Agriculture and Commerce, the number of seedlings set out 
during that year included 368,551,848 conifers, covering 252,041 acres, 
and 36,216,579 broad-leafed trees covering 30,057 acres, these figures 
being exclusive of Chosen, Formosa, and Saghalien. The greatest area, 
387,000 acres, was planted in 1915, but this record has not been main- 
tained owing to the increased cost of planting. It is of interest to note 
that during the same year 842,500 acres were cut over, on most of which 
there is natural reproduction either through sprouts or through regenera- 
tion from seed. This natural regeneration is not always composed of 
valuable species, however, and the forest shows evidence of deterioration. 

Japan has four higher schools of forestry. Two are connected with 
the universities, one being at the Imperial University near Tokyo and the 
other at Sapporo, Hokkaido. The other two schools are of a more prac- 
tical character. One is at Morioka and the other at Kagoshi. The 
Imperial University offers a three-year graduate course leading to a 
degree corresponding to Bachelor of Forestry. A forest experiment 
station, comprising 10 acres, was established 25 years ago in the neigh- — 
borhood of Tokyo. 

Probable Future.—In considering the future of Japan’s forest indus- 
tries, it is evident that the demand for timber and firewood in Japan 
will increase with great rapidity and on a large scale. Figuring on the 
basis that the total population is now about 78 million, and the amount 
of timber cut annually about 2,220,000,000 cubic feet, the consumption — 
per head averages 28 cubic feet a year. The population in Japan is 
increasing very rapidly, and this alone will account for a constantly 
increasing demand. Furthermore, the industrial development of Japan is 
progressing at a rapid rate and the various industries demand con- 
stantly greater supplies of timber. It has been estimated that the per 3 
capita consumption of wood in Japan in the near future will be between 
40 and 50 cubic feet. The demand will then become greater than the 
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capacity of the forest to meet it on a sustained basis. As a matter of 
fact, even now in various localities there is a shortage of timber for engi- 
neering purposes, particularly large stock. As a result, the export of 
timber will decrease and in its place products manufactured from wood 
will be exported. This shortage of timber may even become more acute, 
as much of the cutting in the past has not been followed by natural 
regrowth and the average producing capacity of the forests has been 
greatly reduced. A yield of 20 cubic feet per acre per annum is about 
all that the Japanese foresters are expecting from their forests for many 
years to come. There will have to be a further reduction in the amount 
of cut in forests in the mountains where they are needed for watershed 
protection. Imports of timber are certain to increase greatly in the 
future. The greater part of these will probably come from the forests of 
Siberia, while Canada and the United States will supply considerable 
amounts. 


Chosen (Korea) 


Next to Japan proper, Chosen possesses the largest forest area, esti- 
mated at 29,375,395 acres and forming 5314 per cent of the total land 
area. Except in the northern regions covering the upper courses of the 
Yalu and the Tumen, the mountains of Chosen are bare, a result of reck- 
less felling and neglect. Much of this mountain land is unfit for tree 
planting unless this is preceded by engineering works. The forest trees 
growing in the wooded portions of northern Chosen are cypress (Chamae- 
cyparis), larch, fir, pines, and birch. Considerable planting has already 
been done in Chosen and in 1917 about 100 millions of seedlings were 
planted, including those planted by private persons. The government 
maintains nurseries and distributes planting stock free of cost. Chosen 
has now an Arbor Day (April 3) as a national holiday. At New Wiju 
the government has under its control about 5,390,000 acres of forests 
along the Yalu and Tumen Rivers, which are being logged. 


Karafuto (Saghalien) 


The northern portion of Saghalien is owned by Russia. The part 
south of 50° N., which belongs to Japan, still possesses dense primeval 
forests of good quality. The greatest obstacle to exploitation is lack of 
convenient transportation. Forest fires are very frequent and extensive. 
Accordingto the latest official reports, Japanese Saghalien contains 
7,300,275 acres of forest. Of this 5,302,937 acres is coniferous forest 
containing a stand of 1,662,945,646 cubic feet, 1,160,688 acres broad- 
leafed species, estimated to yield about 64,312,943 cubic feet, and 886,650 
acres mixed forest with 174,017,128 cubic feet. Forest products, which 
constitute one of the principal exports of the island, were valued at 
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$447,894 in 1918. The conifers are fir, spruce, and larch, and among the 
broad-leafed species white birch, alder, and poplar predominate. Kara- 
futo is expected to assume great importance in the manufacture of pulp 
and match stock sticks. There are at present ten pulp mills on the island. 


Formosa (Taiwan) 


The forest area of Formosa is roughly estimated at 7 million acres, 
including waste land, or nearly 80 per cent of the total land area. 
Although the island is situated in the tropical zone, the tropical lowland 
forests were cut over in the early settlement by the Chinese, and the 
coniferous forests in mountain regions are now the source of most of the 
lumber utilized in the island. Camphor trees, Machilus trees, and oaks, 
however, are still found in certain restricted districts. The amount of 
standing timber is placed at approximately 81% billion cubic feet. Among 
the most important softwoods which are now being utilized are: cedar 
(Chamaecyparis obtusa and Chamaecyparis formosensis), which occurs 
‘in dense pure stands yielding on an average from 9,500 to 14,000 cubic 
feet per acre, though maximum stands of 33,000 cubic feet per acre have 
been reported; pine (Pinus armandi and Pinus massoniana), and hem- 
lock (T'suga formosana). Among other conifers are spruce (Picea mor- 
risonicola), Cunninghamia konishu, Tatwania cryptomerioides, and Libo- 
cedrus macrolepis. The valuable softwood forests lie in the mountain 
regions between about 5,000 and 9,000 feet above sea level, and therefore 
logging railroads are essential to make them accessible. The government 
is now conducting logging operations in the mountain regions of Arisan, 
Hassenzan, and Taiheizan. The Arisan is a chain of mountains ranging 
from 2,800 to 8,700 feet above sea level. It lies east of Kagi, an impor- 
tant city in-southern Formosa, and covers about 27,742 acres. The 
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By the government By private interests 

Year ended March Total 
Camphor Other Camphor Other 

trees trees trees trees 

acres acres acres acres acres 
DOSS arr ene 3,665 2,187 SsOE eae eee ae 9,229 
LOLA Fr ater 3,861 2,131 OV A127 = say eee 11,404 
JOLD ete Vienne 3,898 1,305 5,505 6,334 17,042 
LOUG ie hae nd anette 5,813 1,747 5,236 8,789 21,585 
VOLT e 5, waren ote 4,110 1,235 6,429 9,968 Qe (42 
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stand is estimated at 106,064,472 cubic feet of conifers, and 218,488,272 
cubic feet of broad-leafed trees. As the government utilization program 
beginning with 1915-16 calls for cutting every year 3,000,000 cubic feet 
of conifers and 1,200,000 cubic feet of other species, the supply should 
last from 35 to 182 years, respectively. As annual reproduction is 
provided for, the supply should be kept up permanently. Planting both 
by the government and by private individuals is conducted on a large 
scale, as may be seen from Table 230. 
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THE MALAY PENINSULA 


Forest Area.—The Malay Peninsula geographically begins at the 
Isthmus of Kra at 10° north latitude. Politically, the upper portion 
between the 7th and 10th parallels of north latitude must be regarded 
as a continuation of the Kingdom of Siam rather than as a section of 
the Malay Peninsula. The portion lying between the first and seventh 
parallels of north latitude is under British control. It comprises the 
Straits Settlements (Singapore, Penang, Province of Wellesley, Malacca, 
and the Dindings), the Federated Malay States (Perak, Selangor, Negri 
Sembilan, and Pahang), and the Unfederated or Protected States (Johore, 
Kedah, Perlis, Kelantan, and Trengganu) ,—a total land area of 33,600,- 
000 acres (52,500 square miles). About 100 years ago practically the 
whole of the Malay Peninsula was covered with forests. The forests 
now occupy,.22,570,240 acres, or 67 per cent of the total land area; they 
are distributed by provinces as shown in Table 231. 

In spite of such a large percentage of forest land, the forests are not 
well distributed and some parts of Perak and Selangor are having diffi- 
culty in securing sufficient fuel for railroads, mines, and rubber factories. 
With a population of about 3,026,000 people the forest area per capita 
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for the whole peninsula is 7.5 acres. Table 232 gives the per capita 
forest area by provinces. 


TaBLE 232.—Prer Capita Forest AREA 
a a ae Se a ee 


Division Forest area Population oe ae 

per capita 
acres acres 
poraltemettlements:.. ..06. 20. se 170, 240 846 , 000 0.2 
Federated IMalayaistatessesce vee an 13,440,000 1,280,000 LORS 
Unfederated Malay States............. 8,960,000 900,000 10.0 


Character of the Forest.—The forests of the Malay Peninsula, as 
a general rule, are evergreen. Two large and distinct divisions are 
recognized: 


I. Littoral forests 
II. Inland forests 


These may be further subdivided as follows: 


I. Littoral forests— 
1. Mangrove swamp forests 
2. Dry forests 
(a) Casuarina belts 
(b) Other coast forests 


II. Inland forests— 


' 1. Fresh-water swamp forests 
2. Dry forests 
(a) Lowland forests (up to about 2,000 feet) 
(b) High hill forests (over 2,000 feet) 


Of the littoral forests, the most important commercially are the man- 
grove swamps; of the inland forests, those occupying the lowlands. 

The Mangrove Swamps.—The mangrove swamps cover more than 
300 square miles (192,000 acres), and are found chiefly on the west coast. 
They have been worked on a short rotation and therefore do not contain 
large-sized_trees. It is claimed that the Malayan mangrove forests are 
superior in quality to those of eastern India and Burma. The species 
which make up the mangrove forests include chiefly: Rhizophora con- 
jugata, Linn. (Bakau minyak) and Rhizophora mucronata, Lam. (Bakau 
kurap), Bruguiera caryophylloides, Bl. (Berus), Brugwera eriopetala, 
W. et A. (Mata buaya), Bruguiera gymnorhiza, Lam. (Tumu), and 
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Bruguiera parviflora, W. et A. (Lenggadai), Ceriops candolleana, Arn, 
(Tengar), Kendelia rheediu, W. et A. (Pisang-pisang), Avicennia offici- 
nalis, Linn., Avicennia alba, Bl. The mangrove is the most highly prized 
wood for fuel. 

Lowland Forests —The lowland forests up to an elevation of about 
2,000 feet are the most important forests of the peninsula. In many 
places more than 50 per cent of the stand is made up of dipterocarps, of 
which probably more than 100 species occur in the Malay Peninsula. 
These forests consist, as a rule, of a number of stories. The undergrowth 
is very thick and it is hard to move freely through it. More than half 
of the commercial timber of the Malay Peninsula is produced by the 
dipterocarps. The most abundant and important among them are the 
following: 

Chengal (Balanocarpus spp.). Standard wood for heavy structural 
work and railroad ties. It is widely distributed and at one time was very 
common. 

Keruing (Dipterocarpus spp.). Wood suitable for heavy construction 
and, if treated with preservatives, for railroad ties. It is moderately heavy 
and not durable in contact with the ground. 

Kapur (Dryobalanops spp.). Wood moderately hard and heavy; 
suitable for heavy structural work; not durable in contact with the 
ground and therefore must be treated if used for railroad ties. 

Meranti (Shorea spp.). Wood soft, light, and coarse-grained. The 
most abundant wood in the country. Used most widely for planking 
and in light or temporary structures; suitable also for veneers. 

Meranti Pahang (Shorea spp.). A hard and heavy wood. Used for 
boat building and planks. 

Merawan (Hopea spp.). Moderately heavy; very widely distributed; 
used for furniture and light structural work. 

Resak (Isoptera borneensis, Scheff, and several species of Shorea, 
Hopea, and Vatica). A heavy, hard, strong wood. Widely distributed 
and known also as balau, chengal, pasir, giam, kumus, selimbar, and 
Sengkawang, according to the species or localities producing it. 

Seraya (Shorea curtisti, Dyer). Wood soft, moderately light. Used 
for light or temporary structures and for light furniture. Suitable also 
for veneers. 

Among other woods may be mentioned: 

Bintangor (Calophyllum spp.). Soft and light. Used for masts and 
spars and for furniture. 

Kelat (Eugenia spp.). Moderately heavy. Large trees furnish wood 
of good quality; wood from smaller trees is suitable only for fuel. 

Keledang (Artocarpus lanceaefolia, Roxb.). A moderately heave 
coarse-grained and durable wood. Used for Chinese coffins. 
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Kempas (Koompassia malaccensis, Maing.). A heavy and coarse- 
grained wood, not durable in contact with the ground. Used for shingles 
and charcoal. 

Keranyt (Scorodocarpus borneensis, Becc.). Hard, heavy. Used for 
house posts. 

Medang (various species of Lauraceae). Soft, light. Suitable for 
furniture. 

Merbau (Intsia (Afzelia) spp.). Hard, heavy, strong, and very dur- 
able. Used for railroad ties, heavy construction, and furniture. 

Nyatoh (Palaquium spp. and Payena spp.). Soft, light, coarse-grained. 
neither strong nor durable. Used for boat building. 

Penaga (Mesua ferrea, L.). Hard, heavy, strong, and very durable. 

Petaling (Ochanostachys amentacea, Mast.). Hard, strong, and dur- 
able. Very widely distributed and fairly common. Used for house posts. 

Punggai. (Coelostegia griffithti, Mast.). Soft and light. Used for 
Chinese coffins and clogs. 

Rengas (Melanorrhoea spp.). Hard, heavy, and durable. Used for 
fine furniture. Handling it when freshly cut is apt to cause severe irrita- 
tion of the skin accompanied by swelling. 

Sepetir (Sindora spp.). Soft and light. Used for planks and furni- 
ture. 

Sumpoh (Dillenia spp. and Wormia spp.). Moderately hard, moder- 
ately heavy, very coarse-grained, and not durable in contact with the 
ground. Used for planks. 

Tembusu (Fagraea spp.). Very hard and heavy, coarse-grained, 
strong, and very durable. Used for railroad ties, heavy structural work, 
and furniture. 

Tempinis (Sloetia spp.). Very hard, heavy, fine-grained, and dur- 
able. Probably the strongest wood in the Malay Peninsula. Used for 
axe handles and house posts. 

Character of Ownership.—With the exception of such forest land 
as has been alienated for rubber planting, mining, and other purposes, 
all the forests belong to the state. In the whole Malay Peninsula 90 
per cent of the forest land is in government ownership. The distribution 
of the forest in 1919 according to ownership, by provinces, is given in 
Table 233. 

Annual Growth.—No reliable figures of growth are available. The 
only forests that have been systematically managed are the mangrove 
swamps. *|though yields as high as 4,000 cubic feet (80 tons) per acre 
have been obtained, 2,500 to 3,000 cubic feet (50 to 60 tons) per acre 
is about the average yield. With a rotation of 20 to 30 years this is 
equivalent to 100 cubic feet (2 tons) per acre per annum. For the entire 
mangrove forest, however, a more conservative estimate would be 75 
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cubic feet (114 tons). The inland forests will yield on an average at the 
rate of about 25 cubic feet (half a ton) per acre a year. It is estimated 
that there are 13,546,240 acres (21,166 square miles) of merchantable 
forests in the whole peninsula, which, at 25 cubic feet (half a ton) per 
acre per annum for inland forests and 75 cubic feet (114 tons) for the 
mangrove swamps, would yield about 350 million cubic feet (7 million 
tons) a year. This yield is probably not realized, as the alienation 
of distinctly forest land is still going on so that the area is constantly 
being reduced. Furthermore, the forest being unevenly distributed, cer- 
tain sections cannot be benefited by this total increment and are already 
suffering from shortages of even such a common forest product as fire- 
wood. 

Annual Cut.—The annual cut for the whole Malay Peninsula is 
about 262,500,000 cubic feet (5,250,000 tons), valued at the place of 
preparation at $20,185,290. The character of the cut is given in 
Table 235. 

Loss.—The loss from waste and other causes has been estimated 
as almost equal to the annual consumption, that is, 275 million cubic feet. 
In the last 20 years waste was even greater than the annual consumption. 
In the Federated Malay States alone at least 2,500 million cubic feet 
of timber has been burned by the rubber planters. 

Exports and Imports.—The Malay Peninsula, in spite of its large 
forest area, already depends on importation for supplying its wood 


TaBLE 233.—CLASSIFICATION OF THE ForEST AREA BY OWNERSHIP, 1919 


Area belonging to 


Division Total 
Corporate Private 


State bodies | individuals 


Straits Settlements: 


ACTOS eet chsieee cate eee LZOS 24081 decor koe cred ecto ean ores 170,240 

Percentage of total forest area. LOQs= a TR Arserce ec eeerel see een eee 100 
Federated Malay States: 

AOpes OF 9 tl mete eee ue £3);5440'0008 levee ete oe eee 13,440,000 

Percentage of total forest area. SACO Womens Pets cra frm een Meee Seer does On 100 
Unfederated States: 

A CROR ace Lote ea ae are 6,720,000 | 1,600,000 | 640,000 8, 960,000 

Percentage of total forest area. 75 18 ff 100 
Total 

ACTOS tiny iie ch oe ert 20,330,240 | 1,600,000 | 640,000 | 22,570,240 

Percentage of total forest area. 90 7 3 100 
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demands. While the Federated Malay States and the Unfederated States 
are self-supporting, the Straits Settlements import about 12,500,000 cubic 
feet a year from the Dutch East Indies and Siam. Most of the teak is 
imported from Siam, and other hardwood timber and mangrove firewood 
and charcoal from the Dutch East Indies. Exports are mainly re-exports 
of rough hewn timber brought into the country after sawing at the Singa- 
pore sawmills. The imports are increasing while the exports are decreas- 
ing, pointing to a continued increase in the wood consumption in the 
peninsula. The values of exports and imports are shown in Table 234. 


TaBie 235.—ANNUAL CuT. 
rn 


: Kirid of : Value at the place 
Osnerahip product Quantity of preparation 
CU ft. 

Forests under state control......... Timber 25,009,000 $ 8,517,000 

Forests under state control......... Firewood 197,500,000 11,214,050 
Forests attached to rubber 

Plantations; soiree Rie: Firewood 40,000,000 . 454,240 

POU a oh ere ANCOR RPO Ae TCG 9) Sy ae ER Reet 262,500,000 $20,185,290 


i 

Domestic Consumption.—The annual consumption in the Malay 
Peninsula is placed at 275 million cubic feet. Of this 150 million cubic 
feet are used in the Federated Malay States, 75 million cubic feet in the 
Straits Settlements, and 50 million cubic feet in the Unfederated States. 
This represents a per capita consumption for the entire peninsula of 91 
cubic feet. 

By provinces the per capita consumption is as follows: 


Federated) Malay: States si cc0. Weick Ue de lace 117 cubic feet 
Straits Settlementsse so-so 89 cubic feet 
Unfederated Statesies fo. ueu see 56 cubic feet 


TABLE 236.—ComparRIsoNn oF Cut, CoNnsuUMPTION, AND GrowTH 


Item Total Per capita 
cu. ft. CUTE: 
amine Cut Esteban: Hoc bai eedus ap eale eRe ee 262,500,000 87 
Consumption of home-grown timber................... 262,500,000 ‘87 
Net GMparteei ye tae de itl ins cvolcit gehen tar. eee eae 12,500,000 4 
Total consumption of home-grown and imported timber.| 275,000,000 91 
Nat grow thin. cif tivonis..'adetas duews hater eae anaes ee ee 188 , 256 ,000 62 
Defloienoy 97 oo Fateh as suksccks ot caer Meee ee ee 86,744,000 29 
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Comparison of Consumption and Growth for the Forests as a 
Whole.—The present annual consumption is undoubtedly less than the 
present gross annual growth. In some places, however, the total annual 
erowth in the merchantable forest is, or soon will be, less than the total 
annual consumption. The situation is summed up for the entire Malay 
Peninsula in Table 236. | 


Forest Industries.—The only forest industry of any importance is 
lumbering. It gives employment to about 30,000 persons, a considerable 
number of whom, however, are not employed permanently. Except in 
Singapore there are no sawmills of any size. There is a match factory 
in Selangor and a wood distillation plant is contemplated in Pahang. 
A company in Johore has commenced to make compressed boards from 
waste wood. There are a few other minor industries on a small scale, 
such as tapping for dammar-penak and for wood oil, making dammar 
torches, weaving mats, cart and boat building, and charcoal burning. 
Singapore is one of the world’s most important markets for canes. Only 
a small proportion of the canes, however, are grown in the Malay 
Peninsula. Large quantities in the rough state are imported from the 
Malay Archipelago, cleaned and prepared in Singapore, and then 
re-exported, chiefly to India, western Europe, the Far East, and the 
United States. Singapore is also the world’s market for gutta-percha, 
large quantities of which were formerly produced in the Malay Penin- 
sula. The extracting of gutta-percha, however, involved the destruction 
of the trees, with the result that comparatively few of the true gutta- 
percha trees are left in the Peninsula. Plantations of gutta-percha 
trees are now being established, and in the near future the Malay Penin- 
sula may again become an important source of supply. 

The principal dammar resins of the Malay Peninsula are derived from 
a number of dipterocarps, the most important being the transparent 
dammar-penak or dammar-chengal, yielded by Balanocarpus spp. and 
produced chiefly in Negri Sembilan. The inferior dammar resins, known 
as dammar-batu, are of comparatively little value and are seldom ex- 
tracted for trade purposes. 


Ports.—Singapore, at the southern end of the Peninsula, and Port 
Swettenham and Penang on the west coast, are the most important 
ports. The east coast is devoid of good harbors. 


The Probable Future—The Malay Peninsula is developing very 
rapidly. Much of the forest land is still being cleared for other pur- 
poses. With the use of wood as fuel, the drain upon the forests is 
very great and will increase still further with the development of the 
country. The forests of the Straits Settlements, with the exception of 
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Dindings, would be exhausted in a few years if the imports of timber 
should cease. Pahang alone in the Federated Malay States is at present 
assured of an adequate permanent supply of wood. In the greater part 
of Selangor, in the south of Perak, and in the west of Negri Sembilan, 
exhaustion is almost in sight. It is therefore likely that even with the 
best care of the remaining forests and economies in waste the forests of 
the Malay Peninsula will be just enough to maintain its future indus- 
tries and population. 

The Forestry Movement.—Ordinances governing the forests of the 
Straits Settlements and of the Federated Malay States follow more or 
less closely the provisions of the Burma forest act. They provide for 
the better protection of forests and forest products. The Unfederated 
States, with the exception of Trenggau, have separate forest enactments, 
providing for reserves, royalties, etc. The only forest ordinance of 
Trenggau, which forbids export of chengal, is not well enforced. 

Little has been done toward developing the forests, owing to lack 
of trained personnel. Fire protection is unnecessary because of the 
abundant rainfall of the country. A little experimental planting has 
been done on waste lands, though without results; blanks in the man- 
grove swamps have been replanted, and more or less successful attempts 
have been made to introduce certain valuable species in the forests 
where they are lacking. Although it will probably be necessary later 
to plant trees for fuel, the present object of the Forest Department is to 
aid regeneration of the more valuable species. Improvement fellings of 
camphor, gutta-percha, and some of the Shorea species have been suc- 
cessful, but only a small area—about 40,000 acres—has been treated, 
owing to the high cost and scarcity of labor. 

About 2 million acres has been planted by private enterprise in the 
Malay Peninsula. The crop, however, is Para rubber, and to some extent 
gutta-percha, but not wood. Although the fuel question is beginning to 
be pressing, nothing has been done toward raising firewood. 

Forest Administration —The present forest authority of the Straits 
Settlements and the Federated Malay States is vested in a conservator, 
a forest research officer, deputy commissioners, assistant conservators, 
extra assistants, and a staff of rangers, guards, clerks, etc. The 
department is administered by the conservator, who also acts as techni- 
cal advisor. He is consulted in the Federated Malay States, but has no 
authority in the Unfederated States. The conservator has general super- 
vision in forestry matters, and makes estimates of expenditures, subject 
to approval by the government. The forest officers collect revenue, 
carry out plans of forest management, and enforce the ordinances and 
rules. In the Federated Malay States these officers may, with certain 
limitations, prosecute offenders, collect fines, and issue licenses. 
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Revenue.—The revenue per acre of the forests of the Straits Settle- 
ments for 1918 was $0.0063; for 1919, $0.1057. For the Federated Malay 
States the revenue for 1915 was $0.008; 1916, $0.01; 1917, $0.0157; 
1918, $0.0218; 1919, $0.0207. Data for the Unfederated States are incom- 
plete and little is known regarding their resources. 

Education and Research.—The only educational work in forestry in 
the Malay Peninsula up to this time has consisted of field work and 
a recently established course of instruction in timber identification, given 
by the forest research officer. A central training school for the three 
countries has been considered. 

Much important botanical work has been done in the Malay Penin- 
sula, and some research work has been accomplished. Since 1916, more 
than 3,000 trees of about 25 different species have been measured each 
year, the commercial timbers of the peninsula have been studied, and 
a report on consumption, supply, etc., will soon be published. A forest 
herbarium, established in 1916, contains specimens of 1,700 species. No 
regular research branch exists as yet, but provision for this will probably 
be made by the government before long. 

Field experiments, which have consisted of attempts to replant tin- 
mining lands, have not met with success because of lack of supervision. 
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MESOPOTAMIA 


The Province of Mesopotamia, formerly a part of the Ottoman Em- 
pire, was conquered during the world war by the British. It was recog- 
nized as an independent state by the terms of the peace treaties, and 
placed urder the mandate of Great Britain. The total area of Meso- 
potamia is 91,680,000 acres, and the population in 1920 was 2,849,282. 

It is believed that in ancient times Mesopotamia was well supplied 
with forests. Now, however, except for fruit trees and stunted oaks, the 
country is almost destitute of timber. The only trees remaining in Irak 
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are date palms, tamarisks, and a few poplars which are used as fuel. 
There are occasional oak groves in the northern part of the country, 
especially east of Suleimanie. The Kurdish hills formerly contained 
abundant forests, but they are now being denuded, and the young growth 
is badly damaged by herds of goats. Poplar-and sycamore grow in small 
amounts, but the principal tree is stunted oak, valued chiefly for gallnuts. 

Reforestation is of great importance in Mesopotamia, both as a means 
of controlling floods, and of conserving moisture in the soil. 

No statistics are available regarding the cut, growth, and consump- 
tion of wood in Mesopotamia. It is probable, however, that not less than 
5 cubic feet per capita is used annually, of which perhaps 95 per cent is 
firewood and other small material. The total consumption, then, may be 
estimated at 14,246,000 cubic feet. Most of this is cut from scattered 
trees, rather than from forests. Small amounts of structural timber are 
imported. 
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PALESTINE AND SYRIA 


Under the terms of the peace treaty of August 10, 1920, Syria, 
formerly a province of Turkey-in-Asia, was recognized as an independent 
state and placed under the mandate of France. The total area of Syria 
is about 38,400,000 acres, and its population is less than 3 million. 

Palestine, also formerly under Turkish rule, is now under the mandate 
of Great Britain. The area of Palestine since the British occupation 
is about 5,760,000 acres, and includes only the part west of the Jordan 
River. Under Turkish dominion the area was over 8,768,000 acres. In 
1919 the population was 647,850, but in 1920 it was increased by the 
immigration of 10,000 Jews. 

Forest Area.—Very little forest, in the strictest sense of the word, 
remains in Syria and Palestine. In 1915 it was estimated that about 
770,000 acres in Syria and Palestine were covered by woodland. This 
would make 1.7 per cent of the land area and 0.2 acre per inhabitant. 

Character of the Forest.—The principal wooded areas are in the 
hills of the northern and central parts of the country—on Jebel Ansariyeh 
and the Lebanon—the highest proportion being found in the cazas of 
Beilan, Alexandretta, Antioch, and Jisr. The prevailing species of these 
regions is Aleppo pine. In the vilayet of Damascus (for example, in the 
Ajlun district) stunted oak trees are prevalent. In western Palestine 


a 
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even small groves of trees, such as those on Carmel and Mt. Tabor, are 
rare. Extensive plantations of eucalyptus, made in 1900 by Jewish 
colonists at Khudheireh, were cut down for fuel and railway purposes 
during the war. 

Official statistics for 1915 distribute the forest area among the vilayets 
as shown in Table 237. 


TasBLe 237.—Forrst AREA, SYRIA AND PALESTINE 


Vilayet 


333 , 450 
150,670 
135,850 
148 , 200 


768,170 


Data on the distribution of species are meager and probably not very 
reliable. Estimates for 1907-8 are as follows: 


Per cent 

Vilayet of Aleppo: 

IPinerand fire aicdererslcertie oretecrecgeee 53 

(OT feqilerare ian tro Se ewia aha eet eine 35 
Vilayet of Beirut: 

Pine and tiirsen ime tree ceca ker 75 

Oak caiees hectare eat eee emp ree 21 
Vilayet of Damascus: 

Oak only. 


Most of the best forests of Asia Minor are found above an elevation 
of 4,000 feet. The famous “cedar of Lebanon” was practically exhausted 
as early as 1,000 B. C., and the pines of Mt. Amanos were cut to a 
great extent. Since the readjustment of boundaries, these mountains 
are in Syria, and the future of the remaining forests of that region will 
depend upon France, under whose control Syria was placed by the 
treaties. 

Character of Ownership.—State ownership prevailed under Turkish 
rule, approximately 88 per cent of the forests of the Empire being in 

state contro]. This condition still prevails, and except in the Lebanon 

very littlé forest is in private hands. According to statistics for 1907 
and 1908, the vilayets of Aleppo, Damascus, and Beirut contain only 
about 4,950 acres of privately owned forest. In the Lebanon, which is 
not included in the statistics, the forests are entirely owned either by 
individuals or by communities. 


464 FOREST RESOURCES OF THE WORLD 


Forest Legislation.—Although the Turkish government had laws for 
the regulation of the forests, they were not enforced, and much damage 
has been and still is done by fire, indiscriminate and wasteful cutting, 
and grazing. The summers are long and dry, with high winds, and most 
of the timber is resinous. Fires are often started accidentally or inten- 
tionally by shepherds, and grazing animals devour the young growth. 
Another unfortunate aspect of forest destruction is that the soil is thin 
and slow to form, and when the forests on the mountain slopes were 
destroyed the heavy winter rains washed off the thin soil. This makes 
restoration of the tree growth practically impossible. The Turkish forest 
officials were notoriously careless, inefficient, and indolent, and there is 
a general lack of appreciation of the value of forests. The consequences 
of destruction are being felt in marked changes of temperature, drying 
up of the water courses, scarcity of water, and the necessity for providing 
ditches and other means of irrigation at enormous expense. The grazing 
of sheep and cattle is regarded as a right by the native population, and 
for this reason will be difficult to control. 

Some successful planting has been done by German and Jewish 
colonists. For instance, Mt. Carmel, which was quite destitute of forest 
40 years ago, is now covered with thrifty groves of Pinus pinea, and the 
holm oak groves of Hardije, near Bethlehem, have shown most satis- 
factory results. There are also some fine groves of holm oak on Mt. 
Tabor, belonging to a Franciscan monastery. 

It is said that projects for replanting have been started on a small 
scale in the neighborhood of Jerusalem, where a nursery distributes 
trees for planting free of charge. It is likely that Jewish colonists 
will undertake the reclamation of the sand dunes in the districts of 
Jaffa and Gaza by planting with pines, as was done in the Gascon 
Landes. 


These beginnings, though small, show what may be done. In order | 


to increase the general forest production of Palestine it would be neces- 
sary to provide and enforce adequate measures for forest protection, and 
to educate the inhabitants to understand the disastrous consequences of 
forest destruction. There seems at present, however, very little chance 
that even hard work and great expenditure of money will make Palestine 


a timber-producing region. The future of Syria in this respect probably 


lies, as has been pointed out, in the hands of the French government. 
Cut, Imports, and Consumption.—Most of the timber of the region 


is used for fuel, the better grades of building and cabinet woods being — 


imported. The output of timber in the vilayets of Aleppo, Damascus, 
and Beirut in 1907 and 1908 was valued at $317,500. Counting the 


by-products and the consumption of wood by the villagers, the value of — 


the annual production of the forests may be estimated at from $580,000 


{ 
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to $770,000. The annual cut, which is approximately equal to the con- 
sumption, has been estimated at about 5 cubic feet per capita, or 18,289,- 
000 cubic feet altogether. Of this, 95 per cent is firewood. 

Every year the demand for box material in Palestine is growing. In 
1910 about one million boxes at 20 cents a box were used. With the 
agricultural development of both Palestine and Syria under the new 
political regime, the demand for wood will undoubtedly increase. In 
the past most of the timber that entered the ports of Jaffa, Smyrna, 
and Beirut came from Austria, Russia, and Rumania. Undoubtedly the 
same countries will continue to be the chief sources of supply. 

Principal Trees——Some of the principal fuel and timber trees of 
this region are given in Table 238. 


TABLE 238.—PRINCIPAL TREES AND THEIR Uses, PALESTINE 


fRerebinthe(Pistacca terebinthis)... 2a. scnl/aees sees oe fale Fuel. 
INFapleetIMPCC SPECIES i-\n se ihe atusne o Ati abe a ethan gs stato’ oar Good fuel. 
Priaevor india, (Melravazedarach) se. ie. 2..cce oe «ete esse Shade, building timber, fuel. 


Jujube (Zizyphus spp.) 


WHTIShRENOIN(ZeeS PING-C Nise) 2 oe ceiae Om ane acu Fuel. 

Carob 

NCaACtad(SANt ACACIA NILOLICA)R sh enti oe arenes Building timber, fuel. Dur- 
able. 

PASS La eae et ae Pa ER PAU: Sins RC realonae eiauest ea snaun epah<te Building and fuel. 

Sycamore (Platanus orventalis) 4. >. cc. nsec eres oo ee Fine timber. 

Evergreen oak (Quercus coccifera)..........0.02.200 0000s Good timber and fuel. 

Also Portuguese, scrub, and Lebanon oak. 

FEVQTTI CAIN aie arya oicke be mv arenD ww as oi nate te SM seanvecaryatas Fuel. 

Willowerseveralavarietiess.0).. iain ee oo ele Ome Many purposes. 

OpIAr Several VAarIevles:0. cv.) eee ccise sea omar hoeta cee Building and fuel. 

AN DINO [ONDE Bee goo RIO en ee ais bie owen ie yom Most widely distributed pine 
of Syria. 

Se eR EO PIR, Fe ahd olan een d aan 0 WBMISA Da AS Roofing timber and fuel. 

MIAIPerASeVELAlSVALICICS oitni. esti ster «Se nets oe ees Timber and fuel. 

CWocdamolebonanontie scissile asia seen ei dsteede © Formerly very abundant at 


an altitude of about 6,000 
feet. Now practically de- 
stroyed. 
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PERSIA 


Forest Area—The total land area of Persia is 401,920,000 acres, 
and the population, based only upon estimates, numbers between 8 and 
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10 million. Except the Caspian Provinces, it is a treeless country. The 
forests cover about 8 per cent of the total area, or a little over 32 million 
acres." Even at a population of 10 million, this represents a per capita 
forest area of 3.2 acres, an excessively large area which would, under 
normal conditions, indicate a vast forest wealth sufficient for domestic 
consumption and for large exports as well. The difficulty, however, is 
that a large part of the country is mountainous or desert, difficult to 
cross, the population is distributed in widely scattered irrigated spots, 
and each part tends to live to itself. The difficulties of transportation 
are responsible for the great scarcity of timber over a large part of the 
country and great forest wealth in other parts. Thus, although there 
are large forests not more than 120 miles from the capital city, up to 
the present they have been little utilized, owing to lack of suitable 
means of transportation. Forests of commercial importance are located 
only in the northern and western portions of Persia. The Elburz Moun- 
tains, in the Provinces of Ghilan and Mazaderan, contain exceptionally 
good forests. The forests of Kurdistan and Arabia are less dense. The 
forested regions contrast sharply with the remainder of the plateau of 
Iran, which is almost entirely destitute of trees. 

Character of the Forest.—Because of the warm climate and good 
soil conditions the forest vegetation is extremely varied. In the forests 
of Persia near the Caspian Sea there occur oak (four species), beech, 
several species of maple, hornbeam, alder, elm, ash, walnut, sycamore, 
poplar, pomegranate, boxwood, and others. The forests occur princi- 
pally on mountain slopes, ascending to a height of from 6,000 to 7,000 
feet. A characteristic feature of the Persian forests is the predominance 
of hardwoods and almost complete absence of conifers. In the lowlands 
the forests consist chiefly of alder, hornbeam, and locust; in the moun- 
tains of oak, beech, and hornbeam. In the foothills up to 2,000 feet 
hornbeam predominates over oak and beech, although oak occurs in 
considerable quantities together with maple, basswood, ash, and beech. 
Above 2,000 feet begins the zone of oak forests, in which oak forms 
often as much as four-fifths of the entire stand and frequently even 
pure stands. At altitudes of from 5,000 to 7,000 feet the predominant 
species is beech, and oak and other hardwoods become subordinate 
species. 

On the Caspian shore of Persia in the Ghilan province there are oak 
forests of exceptional growth and quality. Before the war a Russian- 
Persian lumber company was interested in exploitation of the Persian 
forests near the cities of Resht and Enzeli. Explorations made by this 
lumber company over an area of nearly 400,000 acres showed that 
125,000 acres were under pure stands of oak or mixed stands in which 


‘ Estimates furnished by the French Legation at Teheran in 1913. 
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oak formed about one-third of the stand. The remaining 275,000 
acres were covered with mixed hardwoods. Because of their remote- 
ness from population and their location in the mountains, the forests 
have been very little exploited and a large part of the area barely 
touched. As a result they are composed of old trees of large dimensions 
and the stand per acre is considerable. Thus in the more valuable pure 
oak forests the number of trees per acre 3 inches in diameter breast-high 
and over runs as high as 111. Of this number there may be from 22 to 
56 trees which are above 9 inches in diameter, and the stand per acre 
ranges from 5,000 to 6,000 cubic feet. The average height of the oaks 
is from 80 to 95 feet, while the exceptional trees may even have a height 
of 140 feet. In the dense stand in which these forests grow the oaks are 
clear of branches to a height of 48 to 50 feet, have little taper, and are 
of great value. Besides oak, ash, beech, maple, and boxwood are also of 
high economic value. 

Character of Ownership.—All the forests are in government owner- 
ship. 

Annual Growth, Cut, and Consumption.—No figures are available 
as to the total annual cut, growth, and consumption. Because a vast 
portion of the country is treeless, the population scattered, the climate 
warm, and the lumber industry undeveloped, and because there is an 
abundance of oil, the cut at present is below the productive capacity of 
the forest. 

The cut and consumption cannot be much greater than that of the 
neighboring country, Turkey—15 cubic feet per inhabitant. At this rate 
the total consumption of the country is about 150 million cubic feet, a 
large part of which consists of poplar and other woods grown along the 
water courses in the dry interior districts. 

Exports and Imports.—The trade statistics obtained from the Sta- 
tistique Commerciale de la Perse indicate an excess (by weight) of ex- 
ports over imports amounting to near 13,000 metric tons. (Table 239.) 

The imports of wood and manufactures of wood into Persia during 
1914 were valued at $614,306. The chief items of import are structural 
timber and lumber, which represent by weight 80 per cent of the total 
(average for three years, 1911-13, 86 per cent), most of it coming 
from Russia, less than one-sixth from British India, less than 5 per 
cent from Turkey, and the remainder from various British possessions. 
The excess of exports over imports is probably only apparent. When 
measured“in actual cubic feet of wood in the log the imports and exports 
may compensate each other. The imports consist mostly of manu- 
factured or semi-manufactured timber, while the bulk of the exports is 
largely unclassified raw material. The amount of wood in the log rep- 
resented in imports, therefore, may compensate if not exceed the excess 
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of exports by weight. The present figures taken at their face value, 
however, would seem to indicate that there is an excess of exports over 
imports amounting to approximately 600,000 cubic feet a year. There is 
no question that Persia may still further develop her timber resources. 
At the same time, however, with better internal means of transportation 
the domestic requirement for wood will undoubtedly increase, so that 
very little surplus will be available for neighboring countries. 


References 


Statistique Commerciale de la Perse. Published by Administration des Douanes, 
Teheran. 1911, 1912 and 1913. 

Perse. Les Foréts. Commerce extérieur des Bois. Report of French Legation at 
Teheran. 1903. 

Perse. Les Foréts. Revue des Eaux et Foréts, September 15, 1903. Pp. 567-8. 

Ricuarps, E.C. M. Forest Conditions and Primitive Forest Practice in West Persia. 
Journal of Forestry, vol. 18, pp. 710-718. November, 1920. 


PHILIPPINE ISLANDS 


The Philippine Islands lie between the fifth and twenty-first degrees 
north latitude, directly south of the east coast of China. The group 
consists of 11 large and about 2,000 small islands. All of the large 
islands and many of the small ones are mountainous, with ranges gen- 
erally extending in northerly and southerly directions. These ranges 
commonly reach elevations of 3,000 feet or more above sea level, the 
highest points being over 10,000 feet. The population of the Philip- 
pine Islands is estimated at 9,000,000. It is confined mostly to the 
sea coasts and to a few of the larger valleys, only a small number of 
people living back in the mountainous areas where the virgin forests 
occur. Those living in such regions are practically all of the non- 
Christian tribes. The coastal population belongs to different so-called 
Christian tribes. The total land area of the Philippine Islands is _ 
76,800,000 acres (120,000 square miles), and the character of the land 
may be classified approximately as shown in Table 240. 


TABLE 240.—UtiuizaTion or LAND ARBA, PHILIPPINES 


Classification , Acres Per cent 
VARS TORRE air Gs v1 sae eee 25,600,000 3314 
Second-erowsa forest: «<3... sLserveetucs auc 12,800,000 16% 
GUAGE LAMA octets soo. vid.o¥, va RE ae 30,720,000 40 " 
Culltveted tenths Piss ua ch. ea a a 7,680,000 10 
= strain ARMS umaberi aeet a S | 
TORN: eutarli'vsl. ces ghar eee eoeey Meee 76,800,000 100 
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Much of the so-called “second-growth forest” is of value only for 
local or domestic use. The virgin forests are of chief interest, since they 
contain practically all of the present stand of commercial timber. Five 
distinct forest types may be distinguished: 


1. Dipterocarp 4. Mangrove 
2. Molave 5. Mossy 
3. Pine 


The area and amount of standing timber within each type is as 
follows: 


TasLE 241.—AREA AND AMOUNT OF TIMBER BY TYPES 


Estimated area 

Estimated volume 

me of standing timber 

Me Per pquare Acres (million board feet) 

cent miles 
IDinterocarpraa. 4 <sicea bac 75 30,000 19,200,000 192,000 
INO AVC eee tauietcae tree oeae 10 4,000 2,560,000 7,680 
ine eee ceca e aiheice 5 2,000 1,280,000 2,560 
IMM STOVEl 22 we te cree 2 800 512,000 1,024 
IVE OGSVNG cote et esos corinne cesec Ne 8 3,200 2,048 , 000 Protective 

BPOUAL eprint eee Re 100 40 ,000 25,600,000 203 , 264 


1. Dipterocarp—These are the forests in which species of the dip- 
terocarp family form the predominating timber trees. In general they 
occupy the regions where growing conditions are most favorable. These 
vary topographically from moist river bottoms to hilly and mountainous 
country. The composition of the dipterocarp forest is generally very 
complex. It consists as a rule of several stories. The first story is 
occupied by large dominant trees, usually dipterocarps. Under this 
upper story of dominant trees is an understory of small sub-dominant 
trees of great variety but generally of minor commercial importance. 
Still below the sub-dominant trees are the smaller kinds of tree species 
and a heavy growth of herbs and shrubs. Over and through the whole 
mass of trees, shrubs, and herbs is almost invariably a tangle of vines, 
among which climbing palms or rattans are most conspicuous. To give 
a concrete idea of the composition and the stand of this type of forest 
the following figures, based on averages of different tracts that have 
been examined in different localities and including trees only over 16 
inches in diameter, may serve as an illustration: 
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Feet B. M. per acre 
Northern Negros (Low hill forest): 


Dipterocarps (6.species) |.)..’. hast ont ee ee 42,900 
All other spectesiin ci. cai «cbse Gace eee eee 2,300 
Totaliese-o3 Sisitie Bil Gee eae eee 45,200 
Eastern Mindoro (river plain): : 
Dipterocarps: (4:species)..:... 2.2m ee ce ae eee 9,400 
All otheriepecies: 2... aes.2).i ax abate ee ee 6,900 
Oba Ns ces a a5 84 Sea, ae AR ee 16,300 
Mindanao Island: 
Dipterocarps) (10 'species) pe eae eee ee 13,600 
Allkotherispeciess..03) sadness 15,300 
Total isc.c i cntant ie oon ee pee IE eee 28 , 900 
Bataan Province (hilly to mountainous): 
Dipterocarps:(6species)..7..4..te.1ce see ae ee 19,600 
All other'species>. 2:2... oheSee ae ee eee 8,900 
PObalsg oes kp ae ee ee ee ee 28 , 500 


2. Molave.—This type is so called because molave (Vitex parviflora) , 
one of the hardest and most durable woods of the Philippine Islands, is 
the characteristic tree. This type occurs on drier sites, usually in the 
lower hills. The forest is much more open than the dipterocarp forest; 
the average stand per acre is not more than 3,000 board feet, while the 
maximum stands may contain 9,000 or 12,000 feet. 

3. Pine.—In the high mountainous region of northern Luzon, nearly 
all of which is over 3,000 feet in elevation, there occurs an almost pure 
forest of pine (Pinus insularis). Occasionally the stands run as high as 
10,000 to 20,000 feet per acre, but as a general rule they are very open 
and scattered. 

4. Mangrove—This type occurs on the tide flats at the mouths of 
streams and on the shores or protected bays. The mangrove swamp 
forests produce great quantities of firewood, while the bark of many 
Species is used for tannin extraction. Along streams in many parts of 
the tide flats there occurs also a palm known locally as nipa. The 
leaves of the nipa palm are of greatest importance to the natives of 
the islands, since they use them almost exclusively for thatching roofs 
and sides of the native houses. 

5. Mossy.—This is a mountain type of forest of no commercial value 
which occupies the higher mountain tops all over the islands. Its 
importance is chiefly as a protective cover. 

Character of Ownership.—The state owns nearly all of the forests, 
97.5 per cent, or 37,440,000 acres, while private forests constitute only 
2.5 per cent, or 960,000 acres. 

Annual Growth.—The annual growth has been estimated by Dr. 
H. N. Whitford at 554,598,300 cubic feet. This represents an average 


THE FOREST SITUATION IN ASIA 473 


annual growth of 14.4 cubic feet per acre, or 61.6 cubic feet per head 
of population. 

Annual Cut.—The average cut of timber for the last ten years was 
about 11,015,612 cubic feet. The cut in 1910 was 6,239,557; in 1919 
it was 17,728,700 cubic feet, or an increase of 184 per cent. The cut 
of firewood in 1919 amounted to 16,021,500 cubic feet. The total 
cut of timber and firewood in 1919 on both public and private lands 
was thus 33,750,200. There are at present about 70 sawmills of all 
sizes and descriptions operating in the islands. Of these, however, only 
12 can be compared to the average modern sawmills in the United 
States. The larger mills are located on timber concessions, while the 
others are operated under short-term licenses. The total cut is about 
65 to 70 million board feet per year, or 5,833,000 cubic feet. 

Annual Consumption.—With an annual cut of both timber and 
firewood of 33,750,200 cubic feet and an excess of exports over imports 
of only 27,000 cubic feet, the annual consumption is 33,723,200, or 3.7 


TaBLe 242.—Exports AND Imports, PHILIPPINES 


Exports 
Fiscal year 1913 Calendar year 1914 
Kind of product. |__|, Kind of product 
Amount Value Amount | Value 
cu. ft. cu. ft. 
PPimiber... 907 ieeens 1S 744s leds 9.663) ) timber sa a. ae 62,410 | $ 30,872 
umber; ees css j2.6 ces 357,750 2145814) eLuamber. =... 6 65. 646 , 667 309 , 764 
NUERIbUTe Mas eee | clk ee leis WS LTRS: 5 ds alee on ao eae 35,991 
eM otalger Mecca lle cnn sess $236 , 872 otal Seasons fe ree oer, $376 ,627 
Imports 
: Fiscal year 1913 |Calendaryear1914 
Kind of product Value Value 
VULDOACEIES seca esos eaten hs ahaha peers eden: $ 23,773 OS Pan 
MITT CRORE tern nearer thee toute series he cea 27 , 782 61,433 
“nh eo re ee 546 373 482,738 
ESUB TAT UU O Mae Pres cele p nici RL onal nce, cuits poss eee 125,703 92,943 
PNIRO Cer sane odin bn bac setae ale eruhese ar ee aes 133,316 131,963 


4 Bo fl li ter corm Renee eae Ac NCR ao care $856 , 947 $771,789 
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cubic feet per person. Of this, 17,701,700 cubic feet is saw timber and 
16,021,500 firewood. Not all timber and firewood cut in the Philip- 
pines is recorded, hence the domestic consumption is probably larger 
than the official figure for cut, probably close to 35,300,000 cubic feet 
per annum. a 

Exports and Imports.—The exports and imports of wood and wood 
products for the years 1913 and 1914 are given in Table 242. The imports 
from 1912 to 1918, and the countries furnishing timber from 1915 to 
1918, are shown in Tables 243 and 244. 


TasLE 243.—Imports oF LUMBER AND TIMBER INTO THE PHILIPPINES 


Railroad ties! Timber Lumber Total 
Year 2 
Number|Quantity| Value |Quantity| Value | Quantity | Value | Quantity | Value 
cu. ft. cu. ft. cu. ft. cu. ft. 
LOTS age 66,496 |126,342 $35,035 | 67,141 |$23,222 |......... $352,148 feos $410,405 
LOIS Aan 45,272) 86,017 12235003. | 09 phOdellleaeg@ Sa. linac cle BAGS8 (an [peso eee 597,928 
1913 (July— 

Dec.)......| 9,000 | 17,100 4,804 | 97,604 | 37,753 |......... 13S; 7G iene eae ee 181,536 
LOE rae 2,000 3,800 25712) |12E 9625 | GL 43S Nae. eee ABZ TSS. Veranteteee 546, 883 
DOU a dees cise, (arcane anton | sveuoeara feceea [onesie tecetces 1075488 1) 4257890 Eee ae 125 2776 tas ere 166,565 
LONG ee saemanralchtavdatne tl teceinae  eteuevers ats 17,474 9,081 |.415,340 | 159,952 |. 20.5.0. - 169,033 
DOV oe) ee, 3,508 6,665 1,780 |137,494 | 35,575 | 239,969 OE AS2 Aik See ae 134, 847 
1916 ee 1,305 2,542 330 | 10,166 4,756 | 512,521 | 234, 1167)... =. 239 , 202 

Average. ..| 23,197 | 44,085 |$12,443 | 82,466 [$32,319 | 389,277 |$284,743 | 515,828 |$329,505 


1 The 1,305 ties imported in 1918 equalled about 1.9 cu. ft. per tie. This was used to estimate.the 
number of cubic feet in previous years. 
2 Includes $70,010, value of cedar box shooks, 


TaBLe 244.—VaLurE or LuMBER AND TIMBER IMPORTS INTO THE PHILIPPINES 
BY CouUNTRIES OF ORIGIN. 


Imported from 1915 1916 1917 1918 Average Per cent 
United States....... $127 , 560 $148 , 964 $118, 506 $212,406 $151,859 85.7 
Chinas si te niches 3,904 1,753 3,097 458 2,303 1.3 
British East Indies. . 9,479 2,424 6,420 1,728 5,013 2.8 
United Kingdom... . 10 DEO O bxck meatostah as oot te ait .n ae 6L |e 
Germanys tigaa a0 4,891 1,640 5,401 802 3,184 1.8 
1 Ba caenestg fae henawe an ed DD ils om equate 0 te DRIES coast cu Scheel esa  nee oe ee, 
Netherlands........ 20,089 US SBAS Dildos tun tsa sic a ene 8,329 4.7 
French Hast Indies... 565 790 686 376 604 0.4 
DODATIN cient svt 7 SO PVs, choiediatin eee 569 2,248 718 0.4 
AUIStYSI ASIA arruatetic || shits aa-wave.crtatell tee ere ued eee LOS; |iseosstanietter 42). lc) eee 
Canada sate ara urna 6) hie cca dai tere: Ris eall hate Re ee al coca ee ea 8,518 2,130 1.2 
DAUD pe meeanire nade sep llbiias sfatie ene rest maytede eu eteereaae|t nanaes ea ae 869 217 0.1 
Dutob Bast TAGesis st iets ae vasaeira eicneere cee Ie ee eeretera ee 568 142 0.1 
British. Wiese NCES Al ctv css s vte uli tice yorcehaeete ag el eens eee 10,735 2,684 1.5 

Total.........| $166,665 $169 ,033 $134, 847 $238, 7081 $177,289 100.0 


— 
' $494 less than amount given in Table 243. Country of origin not given. 
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Comparing the exports and imports for the years 1913 and 1914, 
the timber and lumber exported show an increase of 88 per cent in 
volume and 59 per cent in value, while the value of forest products 
imported shows a decrease of cae 10 per cent. At present the exports 
and imports probably about offset each other, so that the difference, if 
any, is so slight as not to affect the domestic consumption. 

Revenues.—Table 245 shows the revenues received from the sale of 
forest products, together with the expenses incurred by the Bureau of 
Forestry from 1901 to 1919: 


TaBLE 245.—REVENUES AND EXPENDITURES, STATE Forests 
a a es ee 


Ratio of 
Year Revenue Expense Surplus expense 
to revenue 
Year ending June 30: per cent 
HOOT VOOG Me ee cas iinletie decreed mcr $1,134,296 |$ 559,444 |$ 574,852 49 
HOO Aer nireoraerccn cust eer oat 95,540 52,525 43,015 55 
HOS ey ean Mee eigen S haa ek 105,786 53,621 52,165 51 
OO Garg per erase) ee are eee 125,690 57,524 68 , 166 46 
OO Becerra cee cee aten 135,791 76,080 59,711 56 
OGM ae We ohare crac 1y eee: NU. heed 167 ,382 80,238 87,144 48 
Oe tert ei ys ice niin tis. ral 2s 177 ,342 100 , 420 76,922 57 
LO ESS Perea eletAla ea cia suareitne teen” 195 , 332 113,524 81,808 58 
HOUSalyator Mee rol)s oc. see 80,456 70,566 9,890 88 
Calendar year: 

LOW Arter kts ere yt eee ei fy oe 221,330 128 ,495 92 ,835 58 
OS ie wun sen was eure rt 212,908 137,088 75,820 64 
OG rarest cheers tee). es Nid y 247 , 224 142,854 104,370 - 58 
TC Beek pices Ba ate ty ae Ee el eR a 268 , 164 140 , 563 127,601 52 
ROU Re tacert en cence waren itchan yes see 325 , 346 167,127 158 ,219 51 
TOT ha Bite tae a Rel Ae re AO aC ene ee 402,614 236 ,621 165,993 59 

BL Ob alee ot gies Be eee 3,895,201 | 2,116,690 | 1,778,511 54 


Probable Future.—The probable future of the development of the. 
lumber industry in the Philippines is indicated by its growth from 
a cut of 6,239,557 cubic feet in 1910 to 17,481,548 cubic feet in 1919. 
The exports in some of the past 10 years exceeded the imports, and it 
is only a question of time when the islands will be classified as a per- 
manently exporting country as far as timber is concerned. Red lauan 
from the Philippines is now underselling California redwood in the 
Philippines, China, Japan, and Australia. Most of the exports go to 
the United States, with comparatively large shipments to Hong- 
kong and Shanghai, and smaller amounts to Japan, Indo-China, Aus- 
tralia, and others. China and Australia probably will offer in the near 
future a much larger market for Philippine woods than heretofore. 
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ASIATIC RUSSIA 


Asiatic Russia is divided into western Siberia, eastern Siberia, the 
Siberian prairie region, and Turkestan. 


SIBERIA 


Forest Area of Siberia—The forest area of Siberia, exclusive of 
Turkestan, is estimated at the colossal figure of 1,083,500,000 acres— 
two and one-half times that of European Russia. Of the total forest 
area of Russia (1,582,000,000 acres) 71 per cent is in Asia, 27.8 per 
cent in European Russia, and 1.2 per cent in the Caucasus. The forests 
of Siberia form 30.5 per cent of the total land area and 75 acres per 
inhabitant. 

The forest area of the different parts of Siberia can be given only 
approximately. The only forests that have been explored to any extent 
are the state forests. Since about 96 per cent of the entire forest area of 
Siberia belongs to the state, statistics of the state forests give a fairly 
accurate picture of forest conditions of the country as a whole. 

By provinces the distribution of the state forests (96 per cent of 
the entire forest area) is given in Table 246. 

Ownership.—Of the total forest area of Siberia, 27,000,000 acres 
belong to the Cossacks and 18,900,000 to peasants and other private 
owners. Thus forests in private ownership form only 4.2 per cent of the 


total, while the bulk, or 95.8 per cent, is either in the exclusive ownership — 


of the government or in joint ownership of the government and local 
tribes. Very little information is available with regard to the Siberian 
forests in private ownership. Even of the state-owned forests only 21 
per cent has been thoroughly explored. 

Character of the Forest—Lake Baikal divides Siberia into two 
almost equal parts—western and eastern. Western Siberia includes 


the provinces of Tobolsk, Tomsk, Yeniseisk, Altai and Irkutsk, Eastern _ 


Siberia includes the provinces of Trans-Baikal, Pre-Amur, Amur, 
Nerchinsk, Yakutsk, Kamchatka, and Saghalien. The prairie region of 


Siberia includes the provinces of Semipalatinsk, Akmolinsk, Turgai, and — 
Uralsk. The vast stretch of land adjoining the Arctic Ocean from the 


Ural Mountains to Bering Strait is arctic tundra, devoid of forests, al- 
though here and there are found some dwarfed trees. South of it is a 
forest belt which extends across entire Siberia to the Pacific Ocean. This 
is the taiga or northern coniferous belt. It is not wholly continuous forest, 
as 1s commonly believed, but is interrupted by vast swamps and burns. 


ie ae ti 
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The trees are mostly found on divides, particularly on south slopes, where 
they are protected from the north winds. 

Western Siberia—The most important species in western Siberia 
are spruce, pine, Siberian fir, “cedar” (Pinus cembra), and larch, among 
the conifers, and birch and aspen among the hardwoods. Along the 
rivers there are found mixed coniferous and hardwood forests, in which, 
however, spruce and “cedar” predominate. 

Eastern Siberia —In eastern Siberia, particularly in the Amur and 
-Pre-Amur provinces, another species of spruce (Picea ajanensis) is very 
common. Among other conifers is Manchurian pine (Pinus mandschu- 
rica), a very valuable tree, Pinus funebris, a pine which is particularly 
plentiful in the basin of the River Ussuri, and larch (Larix dahurica). 
Of the firs are found Abies nephrolepis, common in Amur and Pre-Amur, 
and Abies holophylla, common in the southern Ussuri River region. 


Taste 246.—Srare Forests, SrBERIA 


So EES EE EE eee eee ee 


’ Provinces Productive area Per cent of Forest area 
Total area of 
and ee eal of land under per 
districts gta alas state forests forest inhabitant 
Western Siberia acres acres acres 
Mobolskeass.. 136 , 985,400 40,709,200 40.0 65.7 
Tomsk 73,190,200 15,812,100 35.0 18.1 
Yeniseisk..... 80,002,700 42,373,300 WPA 69.9 
drkutsks 6 at. 11,034,500 9,985,600 6.1 13.4 
(Altates: hls. 30 , 926 , 900 LF O47 OO a Ws ee seme ale Wee | Re eae oN 
eRotaly aes. 332,139,700 125,984,900 22el BY 
Eastern Siberia: 
Trans-Baikal. . 68 , 800 ,000 44,435,900 Arr 71.0 
Nerchinsk.... 22,200,000 OF 2215 GOOP ME terest c ee el ee ae 
PATONG nc «cs 88 , 400 , 000 58,555,200 89.2 338 .0 
ee our | 399, 200,000 208 , 743,500 79.6 565.0 
Saghalien 
Wakutsk= 2... 118,800,000 34,570,800 12.1 307.0 
FE Otale. ae, 697,400,000 362,527,000 39.0 297.0 
Siberian Prairie: 
Semipalatipsk . 3,900,000 2,224,800 3.4 4.5 
niece ah 2,600,000 931,800 1.8 1.7 
Wralsies 4. 79,900 48 ,600 0.1 0.1 
Turgai 1,434,700 982,700 ies: 20 
Motalieue &,014,600 4,187,900 1.8 2.0 
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The Hardwood Forests of the Amur Region—The Amur region 
presents several distinct forest types. Here the pure coniferous forest 
of the north mixes with the broadleaf forest, walnut with “cedar,” fir 
and birch with bamboo, and grapevine with spruce. Among the more 
important hardwood trees, two species of oak predominate—Quercus 
mongolica, which is found along the middle course of the Rivers Amur 
and Ussuri, and Quercus grosseserrata, common in the Ussuri region. 
The following species are also found: Corkwood (Phellodendron amu- 


rensis), along the middle course of the River Amur and in the south of 


the Pre-Amur region; two species of ash, Fraxinus mandshurica, over the 
larger part of the Amur and Pre-Amur territory, and Fraxinus rhyn- 
chophylla, in the southern Ussuri region; black walnut (Juglans mand- 
shurica) in the Amur region and in the central and southern part of the 
Pre-Amur region; a tree known as Dimorphanthus mandschurica, which 
produces a beautiful veneer; and two species of basswood (Tilia amuren- 
sts and Tilia mandshurica) . 

The Prairie Region of Siberia—Spruce is almost entirely lacking in 
the Siberian prairies, while pine and larch form 82 per cent of the 
forest. The hardwoods characteristic of the prairie region east of the 
Ural Mountains are chiefly birch, with an occasional admixture of willow 
and aspen. Neither oak, maple, ash, elm, nor basswood are found in the 
prairies east of the Ural Mountains until the Amur region is reached. 

Table 247 shows the distribution by species of the productive area of 
state forests in the provinces of Siberia. 

Conifers occupy 77.6 per cent of the total forest area in western 
Siberia, 66.5 per cent in eastern Siberia, and 82.2 per cent in the Siberian 
prairie region. 


Annual Growth, Cut, and Consumption.—The annual cut in 1913, 


the last normal year before the war, was 244 million cubic feet. With j 
a population of 14,395,000 this represented 17 cubic feet per capita and — 
0.5 cubic foot per acre of productive state forest area. This is not the 


whole cut. The latter is difficult to determine because in a large part 
of the government forests cutting is free and without supervision. 


Whatever other cutting there may be, however, is chiefly for firewood and — 
local use. With a small population the aggregate amount can not be — 


very much. 


The possible cut in the productive area of all state forests based — 
on annual growth is estimated at 10,786,000,000 cubic feet. The amount — 
of timber designated for cutting is 1,288,000,000 cubic feet. The actual 
cut is thus 19 per cent of the designated cut, and only 2.3 per cent | 
of the possible cut, while the designated cut is only 11.9 per cent of the 


possible cut. Since the outbreak of the war the population of Siberia has 
greatly increased. An estimate of one billion cubic feet for the cut now 
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would be none too extravagant. Assuming that the per capita consump- 
tion in Siberia is only as much as European Russia, namely 66 cubic feet 
per capita, then the total cut in Siberia must be in the neighborhood of 
950 million cubic feet, of which 45 per cent is probably firewood. About 
10 billion cubic feet annually therefore remains unutilized. Even if the 
possible cut from the jointly owned forests is excluded, 6 billion cubic 
feet still remains as unutilized timber in the state forests. The annual 
growth per acre over the productive area of state forests may be taken 
at 21.9 cubic feet, and for the entire forest area, 10 cubic feet. 
Although for Siberia as a whole the cut falls far below the growth, 
the prairie provinces of Akmolinsk and Semipalatinsk are already being 
heavily cut over. The few forests in the prairie belonging to the peas- 
ants, Cossacks, and other private owners are greatly depleted and in 
some places entirely destroyed. It falls therefore upon the state forests 
to supply timber for the local population. In the province of Akmolinsk 
the actual cut was twice the possible cut, as indicated by the annual 
growth, and in some districts the cut was three times as large. In the 


TABLE 247.—DISTRIBUTION OF SPECIES, ‘SIBERIA 


Cembran Birch, 
z 2 A Spruce Oak, ash, 
Province Pine pine (cedar) aspen, and Total 
and fir and elm 
and larch poplar 
Western Siberia: acres acres acres acres acres acres 
PEODOISE: 2. 27 :... 19,525,400 5,717,100 DOSS LOO he ace read diseesd 9,882,500 40,709 , 200 
OMAR) 5.2 ns 2 ~ 3,189,600 1,624,200 ASO10 GOO ea sie pisses 6,087,700 15,812,100 
Suis 6,802,100 4,534,800 | 13,809,000 |............ 3,870,500 29,016,400 
eee = { 2,003,500 | 1,335,700 | 6,010,600 |............ 4,007,100 | 13,356,900 
Spe) 6,123,400 1,339,200 17/435; 000) Wine ee hee 779,400 9,985,600 
LA 2,530,400 3,040,800 43909400) Wit. cee ns aes 3,624,100 17,104,700 
4 fc 7.| 40,174,400 | 17,591,800 | 39,967,400 |............ 28,251,300 | 125,984,900 
Per cent.. 31.9 14.0 Blas, Mea darecyna eee 22.4 100.0 
Eastern Siberia: 

5 19,067,200 7,463,400 SEFO2 00 Wie leeerices et 2,524,100 37,757,400 
Trans-Baikal...{ 2,337,500 | 2,337,500 | 1,536,000 |............ 467,500 | 6,678,500 
Nerchinsk.... .. 6,237,000 5,103,000 BeZOL VOOM. w aU Rao 1,179,900 16,221,600 
PASTING. 2 5 ue ine 2 e= 14,026,300 9,395,800 9,296,300 5,342,500 | 20,494,300 58,555,200 
Pre-Amur....... 800 | 18,646,200 | 13,710,600 | 11,518,500 | 10,967,400 54, 843,500 
Saghalien....... 1,900 | 53,863,100 | 46,170,000 |-........... 53,865,000 | 153,900,000 
Walcsttak...-;......| 7,649,000 5,099,300 C5945 200 Wen es ae ous,.<?s 14,908,300 34,570,800 

OtAL «24 -c2 49,319,700 101,908,300 | 90,031,500 | 16,861,000 |104,406,500 | 362,527,000 
Per cent yr. 13.6 28.1 24.8 4.7 28.8 100.0 
Siberian Prairie: 
Akmolinsk...... UE all [erie cae ete ap or, acl itera acres 430,900 931,800 
Semipalatinsk... 1,410,200 681,700 MMM ei ee RAS ont 130,000 2,224,800 
Wotalees ..% 1,911,100 681,700 PAS UA | ere Ne rene 560,900 3,156,600 
Per cent... . 60.5 21.6 Os ene ie Cee 17.8 100.0 
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province of Semipalatinsk the cut was nearly equal to the annual growth. 
The cut per capita in Akmolinsk was 13 cubic feet a year and in Semi- 
palatinsk 22 cubic feet. This is a very low consumption, especially when 
wood must serve as a source not only of building material but also of 
fuel. In spite of the scarcity of timber in the Siberian prairie region the 
revenue from the forest is ridiculously small. The net revenue per acre 
in Akmolinsk is three cents and in Semipalatinsk 1.2 cents, or an average 
for the two provinces of 1.7 cents. On the other hand, in such provinces 
as Yakutsk, where the growth is over 776 million cubic feet, no timber is 
being cut at all, while in the rest of the provinces the actual cut ranges 
from 0.3 of 1 per cent to 12 per cent of the possible cut or annual growth. 

In Table 248 are given the annual growth, the designated cut, and 
the actual cut in 1913 by provinces, for all state forests. In Table 249 
is given the possible annual cut, by species, from forests under exclusive 
control of the government, and from those owned jointly. 

The export of timber to foreign markets from Amur and Pre-Amur 
provinces amounted before the war to about 2 million cubic feet a 
year. The per capita domestic consumption, as far as the official sta- 
tistics indicate, is probably 16.8 cubic feet. The actual domestic con- 


TaBLE 248—AnnuaAL GrowTH, DesianaTeD Cur, anp ActuaL Cur, 1913 


Amount of timber 


designated for cutting oo 
Province Annual growth 
Per cent i Per cent | Per cent 
Live and 
Live timber - dead is ee 
annual ee annual designated 
growth growth cut 
Siberian prairie re- cu, ft. cu. ft. cu. ft. 
gion: 
Akmolinsk....... 12,123,540 14,758,700 121.7 20,331,740 167.7 137.8 
Semipalatinsk.... 23,472,460 38, 203,440 162.8 19,571, 200 83.4 51,2 
Western Siberia: 
Tobolgke weiss 0. 896 , 363, 820 146,259,520 16.3 40,751,700 4.5 27.9 
"TOMB soon so. otros 436,796,580 181,464,360 41.5 16,971,900 3.9 9.4 
VAT GAT Ret c-ovbeia 455, 380,420 179,080,000 39.3 55,440,000 12.2 31.0 
Yeniseisk........ 905,650,680 211,713,700 23.4 14,497, 560 1.6 6.8 
Erkutelcs as gles 208, 702,560 131,798,040 63.2 9,803,200 4.7 7.4 
Eastern Siberia: 
Trans-Baikal..... | 925,488,960 149,771,600 16.2 18,425,000 2.0 12.3 
Nerchensk....... 338,085,000 32,000,000 9.5 16,356 , 000 4.8 Fy a 
Amur yeas, een: 1,278,938, 760 39,404, 860 3.1 17,016,780 es 43.2 
Pre-Amur, Sagha- 
lien, and Kam- | }4,528,280,108 | 163,860,400 3.6 15,097,720 0.3 9.2 
chatka 
VWaltitelt; sn ieee (0s OUD LOO t cei ee ener O On win eiraer shee 0.0 0.0 
Total cae. 10,785,978,048 |1,288,314,620 11.9 244, 262,800 2.3 19.0 
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sumption, however, must be at least 70 cubic feet per capita. The annual 
growth thus is far in excess of the present cut or consumption. When 
her resources are developed, Siberia can make available about 6 billion 
cubic feet for export and at the same time increase the domestic con- 
sumption to about 5 billion cubic feet without depleting her forests. 
The amount of timber which can be made available for export trade 
is distributed geographically about as follows: from the forests of the 
Far East tributary to the Pacific Ocean there may be obtained about 
4,600,000,000 cubic feet; from the forests of the Yeniseisk River basin 
about 500,000,000 cubic feet; and from the forests of the Ob River 
basin about 650,000,000 cubic feet. If we consider that the export of 
timber from all countries is equal to about 3%4 billion cubic feet a year, 
the amount of timber that Siberia can furnish to the markets of the 
world, without depleting her own forests, is truly enormous. 

Assuming that 25 per cent of this timber available for export is 
large sawlog timber, 25 per cent small structural timber, and 50 per 
cent firewood and pulpwood, and allowing 10 cents per cubic foot on the 
stump for the large sawlog timber, 5 cents for the small structural tim- 
ber, and 1 cent for firewood, the revenue which Siberia could derive from 
the state forests would amount to about $255,000,000, for export timber 
alone. 

The utilization of the forests of Asiatic Russia has hardly begun. 
Because of lack of convenient transportation the vast forest region of 
the government of Tobolsk and the provinces of Trans-Baikal and 
Yakutsk will for a long time remain inaccessible for export trade. Only 
recently the forests of the governments of Tobolsk and Tomsk, which 
are near railroads, have begun to be exploited and the product shipped 
through Petrograd or Archangel to western Europe. A product which 
can justify its transportation abroad, however, must be of the highest 
grade, since it alone can stand the expensive freight charges. 

Only the forests of the Far East are favorably situated for foreign 
export, because of the facilities for transportation offered by the River 
Amur and other rivers flowing into the Pacific Ocean. There is already 
a fairly extensive local lumber industry which exports timber from 
several ports on the coast of the Pacific Ocean. Thus, in 1910, there 
was exported from Vladivostok 7,200 tons of forest products, and in 
1911 this export was increased to 17,000 tons. Although the timber 
is generally exported to Japan and China, the higher grades have gone 
to western Europe, particularly Great Britain. In addition, there has 

_been exported to Australia from the Bay of Terney about 110,000 cubic 
feet of spruce and “cedar” (Pinus cembra) timber, and from the Bay 
of St. Olga 374,000 cubic feet of mine props. In 1911 there was begun 


484 FOREST RESOURCES OF THE WORLD 


an export trade (about 100,000 cubic feet) from the port of Posiet. 
The export trade from Posiet started when several lumbermen organized 
the manufacture of timber and shipment into Australia and China. 
China undoubtedly offers a very large market for Russian timber. 
According to the Russian authorities, in 1911 China imported about 
$8,000,000 worth of timber products from Japan and the United 
States. The chief requirement of the Chinese market is cheapness. It 
could therefore be satisfied with second-grade material made up from 
defective timber or even tops. This would be of considerable advan- 
tage in the proper management of the Russian forests since they, like 
those in the United States, suffer chiefly from lack of markets for the 
lower grades. 

There were before the war, in the provinces of Amur and Pre-Amur 
and on the Island of Saghalien, about 40 private sawmills and 3 gov- 
ernment sawmills, which worked chiefly for local markets. 


TURKESTAN 


Extent of Forests——The extent of the forests within this region is 
shown in the following table: 


TaBLe 250.—Forest AREAS, TURKESTAN 


Total area of | Productive 


Dees 
istrict state forests | forest area 


acres acres 


Semirechensk 3,445,727 | 3,445,727 
Sir-Daria 23,050,664 | 17,996,351 
10,567,484 7,672,001 
2,593,779 1,609,880 


39,657,654 | 30,723,959 


This is 14.7 per cent of the land area and 5.9 acres per capita. 

The Vertical Forest Belts of Turkestan.—In Turkestan there may 
be distinguished five altitudinal vegetation belts, beginning with the 
lowest: 

a. The alkali belt. This is characterized by large stretches of Halo- 
tylon ammodendron, a shrub not unlike our mesquite, with poplar 
(Populus diversifolia) along the rivers. 

b. The cultivated belt. This comprises the most fertile loess soil, 
requiring only water to give wonderful crops; much of it is already 
under cultivation. Its upper limit is at from 2,000 to 2,500 feet. 
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ce. The broadleaf belt. This does not extend above 8,500 feet. 
Birch and several species of poplar are present. Other species are 
black walnut (Juglans regia), cherry, wild apple, and pistachio, with 
some ash and maple. 

d. The coniferous belt. This is chiefly made up of spruce (Picea 
schrenkiana): The upper limit varies from 7,500 to 10,000 feet. Above 
it is found juniper. 

e. The belt of alpine vegetation. 

Character of the Forest——Broadleaf species predominate—birch, 
aspen, alder, black and white poplar, elm, oak, and maple. Spruce and 
pine are found only in isolated places in the mountains. At the foot of 
the mountains of Turkestan walnut is quite common. 

The forests of Turkestan are hardly touched as yet, because of lack 
of water and railroad transportation. The only product so far exported 
on a large scale is black walnut burls. These burls, which yield a very 
finely figured veneer, successfully stand distant transportation. Re- 
cently, however, because of reduced demand for this type of veneer, the 
trade has become less profitable. 

Probable Future.—The forest situation in both European and 
Asiatic Russia may be briefly summarized as follows: 


TaBLE 251—SuMMARY OF THE Fores? SITUATION IN RvssIA 


en nn ee EEEEEEEEEEEESSESSS San 


" Forest Excess of |Domestic consumption 
Ratio 
p Forest area Annual Annual exports 
Region to land 
area wen per cut growth over 

capita imports Total Per capita 

Macres | percent| acres | M cu. ft. M cu. ft. M cu. ft. cu. ft. cu. ft. 

European Russia.| 440,000 | 38.7 4.4 |7,000,000 |12,711,000 | 400,000 |6,600,000 66.0 

Caucasus...... 18,500 | 15.9 1.4 250,000 500 ,000 1,325 248,675 18.8 

Siberigic «costs «4. 1,083,500!| 30.5 | 75.3 |1,000,000 |10,786 ,0004 2,000 998,000 69.3 
Western....... 332,200?) 22.1 Csaba betese aust DOO Si OOOM | ceaverscncrstetel| craters cuetatel eetenseanate ts 
Hasterni, 2... 697:,4002)|| (890 =|297.-9) |). oe. 7,8407 ,00 PIA Vial Pere ess SBR IST Sh casei 
Prairie region. . 8, 0002 1.8 De OS eae tc ae SOR arc kmnbes tog tc jarode tots 

Turkestan? ..... 40,000 14.7 5.9 100,000 TOOT OOO: & -ciesces 100 ,000 15.0 

Totale si: 1,582,000 31.2 11.8 8,350,000 |24,097,000 403,325 7,946,675 59.2 


Bee eee 


1 Includes 27,000,000 acres belonging to the Cossacks and 18,900,000 belonging to peasants. 
2 State forest area. 

3 Exclusive of the Trans-Caspian Province. 

4 Posse, not actual growth. 


Russia possesses the largest forest area of the world, containing the 
most valuable species used by the industries of the civilized world. 
That the export of timber is capable of great increase is shown in 
Table 252. 
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TaBLE 252—Exports AnD Forust AREAS 


a ee ee 


: Forest Export of 
Country area timber 
Riseia), ates veces 9 2s id a ee 1,582,000,000 | $ 89,250,000 
United Stateds (ee ctas) cn © (eee ean ee 469 ,000 , 000 134,437,000 
Norway and’ Sweden. ¢..50.4. otek ee 72,000,000 129,489,000 
Former Austria-Hungary....).................) 2. 53,000,000 79,203,000 


SS eee 


How steadily timber export is growing and what an increasingly 
important part it assumes in Russia’s trade balance may be judged from 
her export of timber to England for the period ending 1913, as compared 
with Scandinavia and the United States (in per cent of the entire import 
of England) : 


Country 1903 | 1907 | 1909 1911 1913 
per cent | per cent | per cent per cent | per cent 
UC Ue ee nein rt at acne Wi 29 37 46 47 51 
Norway and Sweden............... 23 32 25 25 25 
United Statesy sisi yccnsh ss el 33 28 27 26 22 


Te ee eee 

During the war a great change took place in the timber export of 
Russia, which will become permanent. Sixteen million acres adjoin- 
ing the Baltic provinces which supplied the bulk of export timber were 
in the fighting zone and were ruined. The regions from which the 
export timber will now come are the north and northeastern forest 
regions, and Archangel will become the chief source of export. 

The forest resources of Russia, especially of northern and north- 
eastern Russia, are of the utmost importance to Great Britain, France, 
and Belgium, which are exceedingly heavy consumers of Russian sawn 
lumber and other manufactured forest products. German lumber indus- 
try, on the other hand, is almost entirely built on Russian raw material, 
the manufactured products of which as, for instance, paper, are later 
reexported to Russia, According to Russian Statistics, before the war 
Russia occupied first place among the timber-exporting countries in the 
actual amount of wood exported. It was second in importance only to 
the United States and Canada combined in regard to the value of the 


product exported. The following figures evidently do not include exports 
of wood in all forms, 
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Proportion of total 


] 
Gountry world exports 


Quantity Value 


per cent per cent 
29.3 23. 
18.6 INE 


47.9 34. 


From United States of America... . 
From Canada 
From Sweden 
From Norway } 
From former Austria-Hungary... . 15.6 15. 


18.8 ole 


17.7 18. 


Total from other countries. . . oon 65. 


Total export 100.0 


Of the various forest regions of Russia, those of northern European 
Russia are the most valuable and economical for construction purposes 
and will play the greatest part in export trade. The timber in the 
forests of European Russia south of the 60th parallel will be used 
chiefly by the local population, while the forests of the Archangel and 
Vologda regions will yield a vast quantity of timber for export. These 
two northern provinces have 55 sawmills, the yearly output of which 
is 10 million beams. The northern provinces can be further developed 
even without additional railway facilities, because the whole of northern 
European Russia has excellent water communications. The forests of 
Asiatic Russia, except the most eastern provinces, although capable 
of enormous export trade amounting to about 6 billion cubic feet a 
year, must wait until a network of railroads running in all directions 
is developed. Russia’s forest resources are bound to play an important 
part in her financial and economic rehabilitation. The development 
of the timber industry and the export of Russian timber to the Euro- 
pean market means the practical solution of many of her financial diffi- 
culties. The development of the timber industry will create a favorable 
foreign trade balance and may assist in the payment of the national 
debt. No other resource of Russia will be so easy to convert into cash 
as her #etmber. 
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SIAM 


Extent and Character of Forests.—The Kingdom of Siam has a 
total area of about 155,520,000 acres (243,000 square miles), and a popu- 
lation of over 8,800,000. It is estimated that approximately 2214 per 
cent of the area, or 35 million acres, is covered with forest. The present 
merchantable forests, which are almost exclusively teak, occupy an area 
of only about 4 million acres. The teak forests are situated in the 
northern part of the kingdom, and cover the area extending from the 
northern boundary between Siam and Tennesserim, or from latitude 
1742° to 20° N., and from longitude 97°4° to 10134° E., comprising 
3,840,000 acres (6,000 square miles). There is also a small strip along 
the Burmese frontier on the west extending from latitude 1514° to 1714° 
N., thus joining the above forest on the south. This strip comprises 
230,400 acres (300 square miles). Thus the total area of teak forests in 
Siam would be about 4 million: acres (6,360 square miles). There is no 
teak east. of the Mekong River. The forests of the south are mostly trop- 
ical mixed forests with many valuable species, including rosewood, box- 
wood, agilla, and sapan wood. The per capita area of teak forest is thus 
about 0.45 acre, and that of all the forests 4.0 acres. 

Ownership.—There is no land in Siam on which the forests are pri- 
vately owned. About three per cent of the land is under registered pri- 
vate ownership, and about five per cent is under unregistered private 
ownership, the remainder belonging to the crown. But even in the case 
of the land privately owned, all mineral and timber rights are expressly 
reserved to the crown, which may grant concessions for their exploitation 
under due control but never cedes the ownership. 

Up to within the last few years no effort was made to preserve even 
the teak forests, and they were cut indiscriminately. There is now a for- 
est department that, is looking to their preservation. This department 
controls the cutting of teak very carefully, but is somewhat less strict in 
regard to other timber. 

Annual Cut, Growth, and Consumption.—The annual cut of teak 
depends upon the rainfall, which influences the high water of the streams. 
Logging is done in the northern districts, and the logs are driven down 
stream to Bangkok and some go east to Indo-China. On the average 
about 120,000 logs per year are taken out, roughly 2,750,000 cubic feet, 
of which about one-half is of first quality. The cut per acre is 0.68 cubic 
foot, a rather small cut. The greater part of the teak is cut by seven 
Bangkok concerns—-4 British, 1 Danish, and 2 Chinese. There are in all 
about 11 sawmills at Bangkok, while a number of native or Chinese 
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yards scattered around the country whipsaw lumber by hand. The for- 
ests in southern Siam are just now beginning to be exploited. Several 
foreign concerns have obtained concessions in southern Siam, and are 
supplying the cheap wood for local uses which has heretofore been 
imported by way of Singapore. The cut of all kinds of timber, including 
firewood, is estimated at approximately 48,458,000 cubic feet. Of this, 
44,000,000 cubic feet is consumed within the country, about 85 per cent 
of it being firewood. The growth of timber is probably at least equal to 
the annual cut, which amounts to an average of only 1.4 cubic feet per 
acre. 

Exports and Imports.—Next to rice, teak is the most important 
article of export from Siam. In the year ending March 31, 1911, exports 
of this wood amounted to 4,458,250 cubic feet, valued at $2,820,914, and 
distributed as given in Table 253. 


TaBLE 253.—DIsTRIBUTION OF TEAK Exports 


Country Cu. ft. Country Cunt: 


Exports of all other woods for the same year were valued at $213,217. 
These went to the United Kingdom, Hongkong, and Singapore. 
Imports, chiefly of cheap woods for construction and the like, 
amounted to $319,431. 
References 
U.S. Daily Consular Report, May 18, 1912. 
Map of the Kingdom of Siam and Its Dependencies, constructed from Siamese Govern- 


ment Surveys under direction of J. McCarthy, F. R. G. S., Supt. of Surveys. 
(Submitted by R. M. Boyd, Consul to Siam). 


TURKEY 
Turkey originally included: (1) Turkey in Europe; (2) Turkey in 
Asia (Anatolia, Arabia, Syria, Palestine, Mesopotamia, and Kurdistan) ; 
and (3) certain islands in the Mediterranean. Since the conclusion of 
the first Balkan war (1913) and the treaty of peace in 1920, the Turkish 
empire was practically reduced to possessions in Anatolia (Asia Minor). 
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Even there Smyrna with the surrounding strip of country was to be 
administered by Greece, under Turkish sovereignty. In 1922, however, 
Turkey recovered Smyrna, and may eventually get part of Thrace. 

The area of new Turkey, including Smyrna but not Thrace or Con- 
stantinople, is now 127,534,000 acres, and the population is 10,187,000. 
Should Turkey lose Smyrna, its area will be further reduced to 111,000,- 
000 acres and the population to about 8,000,000. New Turkey is made 
up of the following provinces or vilayets: 


TABLE 254.—AREA AND Popunation, New TurKrEy 


—_e——e—————— SO eee esses 


Province a Area Population Tron iat oe Area Population 
vilayet vilayet 
acres acres 

Ismid (‘‘Indepen- Angora..... 17,516,800 932,800 

dent” Sanjak)...| 2,003,200 222,700 ||-Konia...... 25,222,400 | 1,069,000 

IBTUSSAP eet oe as 16,256,000 | 1,626,800 | Adana..... 9,856,000 422,400 

Bigha (‘‘Indepen- Sivas ee ee 15,340,800 | 1,057,500 

dent” Sanjak)...| 1,632,000 129,500 | Trebizond. .| 10,669,400 | 1,265,000 
Smyrna, or Aidin..| 16,512,600 | 2,500,000 

Kastamuni....... 12,524,800 961,200 Total. . 127,534,000 |10,186,900 


a 


The total forest area of present Turkey is in the neighborhood of 
17,000,000 acres, distributed among the different vilayets as follows: 


Province or 
vilayet 


Ismid (‘‘ Indepen- 

dent” Sanjak). . 
Brusa 
Bigha, (“Indepen- 

dent”’ Sanjak). . 
Smyrna, or Aidin, . 
Kastmuni........ 


TABLE 255.—Forest ArEA, New TurKEY 


—_-eeeoo 


eee Per cent Recent Per cent 
een of land Province or ae of land 
(aves) under vilayet (nbiea) under 
forest forest 
Angora ; 533 , 000 3.0 
825,000") “4152. Ionian ere 900 , 000! 3.6 
5,681,000'| 34.9 | Adana 1,039,000 10.5 
NIVESeR eA eee 767 ,000 5.0 
494,000'| 30.38 Trebizond....... 1,225,000 11.5 
1,482,000! 9.0 
4,175,000!| 33.3 Rotel. on 17,121,000 13.4 


‘From Handbook published by British Foreign Office, London, 1920. 


The forests thus occupy 13.4 per cent of the total land area and 
constitute 1.68 acres per capita. 
Although the area under forest forms but a small percentage of the 
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total land area and Turkey as a whole may be considered as deficient 
in forests, it is by no means such a treeless country as is generally 
supposed. Its per capita forest area would indicate that it has suffi- 
cient forest not only for its own use but should have timber for export. 
The great difficulty in Turkey is that the forests are unevenly distrib- 
uted; while some vilayets like Ismid, Brusa, and others, are very 
well wooded, in others less than 5 per cent of the area is under forest. 
Particularly along the Black Sea in Pontus and Paphlagonia and also on 
the southern slopes of the Cilician Taurus magnificent forests may still 
be found. The cedars of the Cilician Taurus to the north of the Adana 
supplied the markets of Rome in the days of Cleopatra and up to 
recent times, and a remnant of their former splendor still exists. Turkey: 
is one of the classical examples of a country in which, with the destruc- 
tion of the forest, its mitigating influence upon unfavorable climatic 
conditions has also been destroyed, turning the country in many places 
into an unproductive waste. 

Character of the Forest.—The forests of Turkey consist of several 
kinds of pine, larch, fir, several species of oaks, chestnut, beech, bass- 
wood, sycamore, elm, poplar, and alder. 

Character of Ownership.—The state owns 88.03 per cent of the 
forests, 1.23 per cent belongs to religious bodies, 1.66 per cent to the 
communes, 6.13 per cent is privately owned, and 2.95 per cent is 
undetermined. Although the greater part of the forests are the property 
of the state, the ancient rights of usage for grazing are recognized. This 
is a prolific source of destruction of the young growth. In many cases 
the herdsmen cut down promising young trees to feed the leaves to their 
flocks. 

Annual Growth, Cut, and Consumption.—No figures are available 
as to actual growth, cut, and domestic consumption. There is no doubt 
that the forests are being destroyed much faster than they are growing. 
Unrestricted grazing, especially of goats, and fires are the chief sources 
of destruction. When the peasants require a little cleared land they 
set fire to the forests and destroy square miles instead of acres. Over 
76 per cent of the whole product of the forests, valued at $5,976,150, 
is used at home and 24 per cent exported. Egypt, France, and Greece 
receive most of the export, which consists of elm, fir, pine, beech, oak, 
and cedar. Considerable amounts of lumber, however, are imported 
into Turkey through Constantinople, which is both a point of consump- 
tion and a transshipment point for Mudania, Brusa, Ismid, and other 
provincial towns of the Ottoman empire located along the Anatolian 
Railroad in Asia Minor. Thus in 1911 and 1912 the total wood import 
to Turkey amounted to close to five million dollars. In value the 
imports exceeded several times the value of exports. On the whole, 
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therefore, Turkey must be considered a wood-importing country. The 
domestic consumption may be assumed to be about 15 cubic feet per 
capita, or a total of 150 million cubic feet per year. 

Forest Laws.—Turkey, like Spain, France, and Italy, has suffered 
to a marked degree from reckless and wholesale destruction of moun- 
tain forests. Conservation of forests was not seriously considered until 
about 50 years ago. A forest law, passed in 1870, and slightly modified 
from time to time, brought about a partial improvement in the working 
of the forest administration; all forests were placed under the agents 
of the Department of State; the right of naval and military depart- 
ments of the state to appropriate timber from the state forests was 
withdrawn. A more recent law provides for the systematic cutting 
of wood under the direct supervision of inspectors, assisted by a regular 
staff, whose duties are to regulate the quantity felled for export and 
local consumption and supervise the operations of charcoal burners. 
The law also provides for collection of dues and fines. In theory the new 
law is satisfactory, but in practice it has not improved the develop- 
ment of forestry to any great extent, because of negligence on the part 
of local authorities and lack of roads. The forest laws of the Island of 
Samos resemble those of Turkey proper, but are distinct. 

The usual method of working the forests is as follows: 

The peasant is granted a cutting permit by the keeper, after which 
he may cut such trees as have been marked by the inspector and haul 
the wood to the nearest market. Here he shows his permit and pays 
the tax before selling the wood. This formula is not always insisted on, 
on account of laxity of the officials. 

The Probable Future.—With the extension of the Anatolian and 
Bagdad railway lines, Asiatic Turkey is likely to become a very active 
participant in the wood industry and trade. The country is certain 
to be accessible in the near future for European woods, an important 
circumstance for Mesopotamia, which is poor in timber. But the 
mountain regions of Asia Minor contain fairly large stands of coniferous 
timber (Pinus orientalis, Cedrus, Abies), and of beech, oak, chestnut, 
elm, and walnut, offering a good foundation for a thriving timber trade. 
Of course the transportation question will have to be solved before the 
native timber industry can be developed. The regions to the south and 
west will be open as a market for these future enterprises, but the 
present modest export of small building timber and fuelwood to Egypt 
and the Aegean islands is also capable of expansion and development. 

The forests of the Taurus, Anti-Taurus, and Amanus mountains in 
the province of Adana, although they are limited in extent, are exceed- 
ingly valuable. They are conveniently located with reference to 
markets; the quality of the timber is excellent; water power for 
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working sawmills is practically unlimited; and the large rivers, in 
which the flow of water is permanent and uniform, are available for 
transport of lumber to the sea or to the railways, at low prices. The 
total area of so-called forest land is about four million acres, but the 
area actually producing commercial timber is a little less than one 
million acres. The species occurring in greatest quantity are pine, 
five varieties, 40 per cent; oak, 3 varieties, 17 per cent; white cedar, 
10 per cent. The remainder is made up of a large number of species 
in small proportion, among them spruce, olive, birch, beech, mulberry, 
holly, walnut, willow, poplar, and others. White pine is the most valu- 
able tree in the province—a large, symmetrical tree furnishing fine, 
easily worked, durable wood. Black pine is used for ties and roof 
timbers, white cedar for cabinet work, and the spruces for paper pulp. 
The total amount of commercial timber in the forests of this province 
is about 1,750 million cubic feet. 

The forests in the provinces along the Black Sea are also of con- 
siderable importance, though up to this time they have been worked 
only on a small scale and with very primitive methods. If modern 
machinery and scientific methods of conservation were introduced, the 
lumber industry of Anatolia would grow to fairly large proportions. 
Cheap labor, abundant water power, and adequate transportation routes 
to the sea coast are items in favor of the development of this resource. 
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